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01 . SU MMARY : 

Briefly stated, the objective of the Air Resources Branch's Hazardous 
Substances Programme (HASP) is to increase the efficiency and sensitivity of the 
Ministry's response to real , rather than conjectured air pollution problem areas 
which may be encountered at some future date. A key intermediate stage in at- 
taining this objective is the determination of a detailed, province-wide inven- 
tory for a select group of substances which are used in significant quantities 
in Ontario and which have high acute and chronic toxicity. This is the main 
subject of this report. The report also summarizes the history of the HASP 
programme and the nature and course of its future stages. 

The select substances on which inventory data are required constitute 
the Hazardous Substances List (HASL). The rationale, scope, and description of 
this list is given in section 03. of the report. The list itself is given in 
the Hazardous Substances Handbook which is section 05. of the report. In view 
of the fact that the inventory data collection requires intimate knowledge of 
industries (type and distribution) on a Regional scale, it is obvious that the 
inventory information could only be provided reliably and efficiently by regional 
personnel. Accordingly, sections 03. and 04. of the report suggest procedures 
by which the inventory can be obtained. The Hazardous Substances Handbook 
(section 05.), which constitutes the bulk of the report, provides background 
information to assist in collecting inventory data, and most importantly, to 
assist in estimating actual emissions. 

The inventory data will be used to identify a small number of high- 
priority substances on which to concentrate the resources and efforts of the 
Ministry of the Environment. Thus, the main responsibility of the Technology 
Development and Appraisal Section of the Air Resources Branch will be to collect 
and process all relevant information, including the inventory data, and to compile 
the priority list. A discussion of this priority-setting process is given in 
section 04. of the report. 



02. INTRODUCTION : 

The total number of industrial chemicals to which the general population 
of Ontario may be exposed is enormous. According to a recent compilation pre- 
pared for the Air Resources Branch by James F. MacLaren Limited (section 05.01) 
there are at least 3000 chemicals which are widely used by Canadian industry in 
significant quantities. There is mountinq evidence that several of these chemical 
substances may be hazardous to human health when encountered via occupational or 
environmental exposure. In addition to their inherent toxicity, some chemical 
compounds may decompose or react with other substances in the atmospheric environ- 
ment to produce products of high toxicity. This may occur even if the orininal 
compounds are relatively harmless. It is obvious therefore that a rational and 
systematic method must be available to identify and assess potential problem 
areas in the environment which may arise from the use of these chemicals. The 
ultimate objective is to be able to ouickly recommend and/or implement preventative 
or remedial action before a serious threat is nosed to the community. 

Beginning in fiscal year 1975-76, the Technology Development and Appraisal 
Section of the Air Resources Branch has been authorized by Management Board of 
Cabinet to initiate and maintain the Hazardous Substances Programme (HASP). Under 
this programme, potentially hazardous airborne substances are to be identified 
and assessed, and where necessary, comprehensive investigations are to be con- 
ducted on specific high-risk airborne pollutants. This programme is projected 
to extend over several years. 

In order to identify hinh-priority airborne hazardous substances on 
which to concentrate Ministry efforts, it is necessary to assess the amounts of 
each substance actually emitted to the atmosphere. Clearly this assessment need 
only be carried out relative to the acute and chronic toxic effects of each sub- 
stance, arising either directly through inhalation or indirectly through deposition 
from air to soil and water. This obvious but very important point allows the 
vast number of chemicals used in Ontario to be initially reduced to a manageable 
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"short list" of substances on which to gather detailed data. This "short list", 
called the Hazardous Substances List (HASL), is the subject of this report and 
is niven in section 05.01. 

In lieu of costly and time consuming source measurements, an esti- 
mation of the actual amount of each substance on HASL which is emitted to the 
atmosphere requires an inventory of the quantity of the substance present at 
the plant site, and an approximate emission factor. An important phase of the 
programme, then, is to accumulate ouanti tativn, location-specific inventory 
data on the HASL substances which may be emitted to the atmosphere. This inven 
tory could only be provided reliably and efficiently by Regional personnel. 

The inventory data can be used to develop a prospective, rather than 
retrospective, approach to dealing with emissions of hazardous air contaminants 
The aim of HASP is to generate an "action list" of 5 to 10 highest priority 
substances for intensive assessment with regard to: 

1. Advice to Regions on necessity for abatement activities; 

2. Adequacy of sampling and analytical methods for ambient air 
and source effluents; need for research and development in this 
area. 

3. Preparation of detailed background documentation in support 
of (1) and (2) above. 

4. Development of rationale for environmental air standards. 

It is expected that the "action list" will be Region-specific; that is, each 
Region should have its own priority list of substances which require intensive 
activities. In this regard, the feedback of inventory data from each Region 
will therefore be considered separately by TDA in setting Regional priorities 
and in the course of developing an overall list of Ministry priorities. It is 
also expected that priority setting will be a dynamic rather than a static 
process, and that priorities will undergo continual re-evaluation and re- 
ordering, on the basis of the information which is submitted to TDA by the 
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Regions and the latest results of research. Decisions on re-ordprinn of priorities 
will be communicated back to the Reoions. Thus the successful operation of the 
programme will depend upon feedback from the Regions to TDA and vice versa on a 
continuing basis. This should lead to optimum refinement of priorities and dedi- 
cation of manpower. 

The HASP programme has already produced several comprehensive reports on 
a few hazardous airborne substances, principally asbestos and vinyl chloride. 

In order to coordinate and oversee activities associated v/ith the Hazardous 
Substances Programme, the Executive Committee of the Ministry has approved the 
formation of dn Hazardous Substances Committee (HASC). The terms of reference 
of HASC will be: 

1. To provide an intra-ministerial forum for: 

a) the identification and assessment of potentially hazardous 
airborne materials on the basis of information provided by 
the Ministry of Health and other healtn protection agencies. 

b) the evaluation r>f Technology Development and Appraisal Section's 
reports or summaries on process and control technolonv, sampling 
and analytical techniques, sources and source strennths of 
hazardous materials, which have been prepared with the assistance) 
and cooperation of other branches or agencies. 

c) the discussion and preparation of recommendations for action 
on actual or potential problem areas. 

2. To provide advice to environmental air standards-setting committees on 
airborne hazardous substances. 

3. To coordinate and expedite the dissemination of information on airborne 
hazardous substances, particularly to the regional offices. 

The composition of HASC will be 3 representatives from the Air Resources 
Branch (2 TDA, 1 AQM); 1 representative from each of the following 
branches .ind divisions: Water Resources Branch 

Laboratory Services Branch 
Pollution Control Branch 
Renional Operations Division 

Additional information about the formation and activities o^ this 
committee will be forthcominn. 
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fll. PROGRAMME OVERVIEW 

03.01 Backgroun d 

A list of potentially hazardous airborne contaminants was drav/n up 
in 1974 on the basis of replies to a questionnaire sent to major air pollution 
regulatory agencies in North America. These agencies were asked to list thosp 
substances or classes of substances which were (1) regulated, (2) scheduled 
fnr reoulation, or (3) under studv in their respective jurisdictions. The 
list which was compiled from these replies contained 5? chemicals or neneral 
classes of chemicals and was not specific to usage or potential emissions in 
Canada or Ontario. 

In order to evaluate the hazard potential in Ontario of the substances 
on the above list, the following steps were taken during 1975: 

1. The list of 52 substances was circulated to the six Regional Offices for 
comments and for a preliminary indication of their current priorities 
with respect to materials on this list which were known to be used or 
produced by industries in their Region. Replies were received from all 
Regions . 
?;. An intensive survey of the literature (both open and limited circulation) 
was undertaken to provide the information necessary to assess (a) current 
knowledge of human health effects of substances on the list, (b) Ministry 
capability to sample for and analyse contaminants of interest, (c) potential 
sources and emission factors. A file of copies of relevant documents was 
established for each of the 52 substances. A card subject index was pre- 
pared for all documents in the file. 

3. James F. MacLaren Ltd. were contracted to compile a computer-compatible 
data base of information on selected industrial chemicals known or sup- 
posed to be used in Ontario. This data base (section 05.03) comprises 
about 2500 individual chemical compounds, covering essentially all of 
the 52 substances of the original list. 
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03.02 Scope 

It is important to state the working definition of the phrase 
"potentially hazardous substance." For the purpose of this programme, the 
Air Resources Branch is concerned only with industrial emissions of specific 
chemical compounds. A hazardous substance is taken as one which poses an 
identifiable threat to community health in the Quantity in which it is emitted 
to the environment, specifically to the atmosphere. Thus, although a substance 
may be highly toxic to humans, it is not hazardous unless there is an opportunity 
for exposure. In this context, the concept of "harmful quantity" has been 
widely used. This is the quantity which will produce an adverse effect on an 
individual receptor. 

Information gathered during this programme is to be used to assess 
adverse effects on health of the general human population due to chemical 
substances emitted by manufacturing and processing industries. The harmful 
quantity of a pollutant, then, may be referred either to the local community 
surrounding the emitting plant or to a much larger receptor population de- 
pending on the nature of the chemical substance and the degree of atmospheric 
transport. 

A substance is to be considered hazardous, then, if its typical short 
term or long term (depending upon its toxic properties and persistence) atmos- 
pheric concentration in the vicinity of a receptor population is sufficient to 
cause adverse human health effects to any member of the community. The emphasis 
is on harm which may arise from typically low level atmospheric concentrations 
which persist over critical periods of time^and not on atypical crisis situations 
which may produce a harmful concentration as a result of an accident or spill. 

It should be noted that the range of influence of a source may 
extend well beyond the immediately adjacent community for tens or even hundreds 
of kilometers, depending upon the nature of the emitted substance and prevailing 
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meteorological conditions. 

Entries on the Hazardous Substances List (HASL) should properly be 
referred to as "potentially hazardous' , since we do not yet know whether these 
materials are emitted in harmful quantities in Ontario. To reiterate, for 
the purposes of this programme, a substance should not be considered "hazardous" 
unless it is normally emitted in harmful ouantitv somewhere in Ontario. 

The primary basis for action in controlling environmental air contamin- 
ants is their direct or indirect (e.g., food supply) effect on human health. 
Secondary concerns are effects limited to animals, vegetation, materials, etc. 
In order to establish a tractible preliminary "short list" of potentially hazardous 
substances, namely HASL , it was decided to use two criteria: severity of human 
health effects through inhalation and the extent of usage and production. A 
rough ranking index was calculated as the ratio of the total amount of substance 
used or produced in Canada to the Ontario Occupational Health Guideline concen- 
tration (Threshold Limit Value) for inhalation of that substance. The amounts 
used or produced in Canada were compiled by ,1.F. MacLaren Ltd. in a 1974 report 
to Environment Canada (Reference 2 of section 05.05) and for the Air Resources 
Branch in the 1976 data base compilation (section 05.03). These amounts, of 
course, do not necessarily bear any specific relationship to the amounts used 
or produced in Ontario, but they provide the only reasonable estimates of usage 
available to us at this time. 

The Hazardous Substances List (HASL) which is presented in section 
05.01 of this report consists, therefore, of those substances for which an 
Occupational Health Guideline (TLV) has been published and for which a recent 
semi-quantitative estimate of Canadian usage is available. In addition, some 
substances have been added to HASL for which no usage data is available but 
which are thought to be used in large volume in Ontario and whose toxicity to 
humans is known or believed to be significant in low-dose chronic environmental 
exposures. Another group of substances which are known carcinogens have been 



included without regard to potential occurrence in Ontario but for which in- 
ventory data collection is important. 

Entries on HASL have been selected, somewhat subjectively, on the 
basis of: 

1. Severe health effects. 

2. Quantity present. 

3. Likelihood of entering atnosnhere in harmful amounts. 

4. Persistence in the atmosphere. 

The rationale behind the selection and categorization (priority assignment) 
is discussed in section 03.03 below. 

A "short list" such as has been drawn up cannot pretend to be an 
exhaustive compilation of all potentially serious chemical hazards to public 
health. HASL is an attempt to focus attention within the Ministry on those 
substances which are implicated by current information as likely air contaminants 
near industrial sites in Ontario. The list is believed to contain most chemical 
substances which may present atmospheric contamination problems in the future. 
Completeness of HASL will improve as feedback from the field allows additions 
and deletions to be made. This fact underscores the important role to be played 
by the Ministry's Regional Offices. 

The Hazardous Substances List, then, should serve as a reliable guide 
to the industrial chemicals or families of industrial chemicals for which data 
to assess atmospheric emissions of the industrial sector in Ontario will be 
required. 

The Hazardous Substances List and Handbook are the precursors of a 
detailed localized inventory of (1) quantity of a given substance present at 
a site, (2) the identity and location of the user together with information on 
the industrial process involved, and (3) an estimate of the quantities of sub- 
stances present which are emitted to the atmosphere. Inventory data will be 
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Generated from direct contact inquiries by District Officers of aporopriate 
industries in their districts. Certain data, as outlined in a subsequent 
section, are provided in the Handbook for assistinq District Officers in 
identifyinq types of plants at which a substance might be expected to be found. 

Not all substances in the List and Handbook will occur in all Reqions. 
Regional and District personnel must use their best judgement based on experience 
and accumulated knowledge of their locales to sort out which of the entries on 
the list to pursue. It is very likely that each Region will discover large 
volume, potentially hazardous chemicals which have been omitted from HASL. This 
is inevitable, and such information will be incorporated in revised versions 
of the list. 

03.03 De scription of the Hazardous Substances List : 

In an attempt to prioritize the HASL, substances have been placed in 
one of three categories. All entries on the List have been selected because 
of their severely toxic (human health) effects at low to moderate dose levels 
(expected environmental doses). 

Cateqory A comprises those substances which are judged capable of 
causing irreversible acute response or chronic illness as a result of a single 
or brief exposure to a relatively small quantity (low dose). Substances in 
this category should be considered of highest priority. 

Category B, by far the largest on the List, includes those substances 
which may cause chronic health effects as a result of expsore to a low concen- 
tration (typical of environmental exposure) over a long period of time. These 
health effects include carcinogenesis, mutagenesis, teratogenesis , etc. Sub- 
stances in this category should be considered high priority. The subgroup with- 
in Category B which are termed "carcinogens" consists of substances which are 
officially recoonized by the U.S. Occupational Safety and Health Administration 
(OSHA) to be carcinogenic in man. 

Category C includes substances which have known moderate to high 
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acute (single or brief large dose) inhalation toxicity but which have low 
chronic inhalation toxicity or short atmospheric persistence (measured or 
conjectured). Substances in Category C are more often considered hazardous 
in the event of a large spill which might create a large local concentration 
over a short period of time. In this context they have been and continue to 
be the prime concerns of the Contingency Planning Section, Pollution Control 
Branch. Many of the substances in this category persist for relatively short 
periods of time in the atmosphere because of their high chemical reactivity. 
Persistent substances in this category are not thought to produce chronic 
health effects on the basis of current information. 

Within a category, substances are listed in order of decreasing 
estimated usage. This is intended to give a rough priority to the substances. 
Several important classes of substances have been omitted from HASL in order 
to keep the scope of the project within manageable limits. These classes are 
discussed below. 

"Common" or well-known pollutants, such as vinyl chloride, asbestos, 
polychlorinated biphenyls ,etc. have been excluded from the HASL because de- 
tailed emission inventory data have been qathered already or are in the process 
of being collected as a result of earlier requests. Brief summaries of pertinent 
data on these substances have been included in section 05.04 of the Handbook. 
Other common hazardous pollutants, such as sulphur dioxide, which are monitored 
routinely in the Ontario Air Quality Network are not treated at all in HASP, 
although they are important in on-going Ministry pronrammes . 

Phytotoxicants have been excluded because of the specialized nature 
of research in this area - very few industrial chemicals have been evaluated 
for toxic effects on vegetation and even fewer have been identified as phyto- 
toxic. Other than the common air pollutants, ethylene and boron compounds are 
the major known phytotoxic materials of importance in Ontario industry. As the 
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project develops and more information becomes available, this cateoory may 
be included. For the present, the survey should concentrate on substances 
with severe human health effects. 

In the same context, substances whose environmental effects are 
primarily as odours or in soil inn and corrosion of materials have not been 
included in the List. 

Pesticides and herbicides have not been included in this survey of 
potentially hazardous atmospheric pollutants because their mode of usage pre- 
cludes a straightforward inventory of emissions and because they are the 
prime interest of the Pesticides Control Section which is responsible for 
administering their licensing, distribution and use under the Pesticides Act. 
They are definitely important as air pollutants because of their mode of appli- 
cation (spraying) and their atmospheric persistence, but again, it is dif- 
ficult to include them within the scope of the present survev, since the import 
ant route of entry into the environment is not likely to be from well-defined 
industrial sources, that is, manufacturers. 

03.04 Description of Hazardous Substances Hand book: 

The Handbook consists of the Hazardous Substances List 
(section 05.01) and various supplementary materials (sections 05.02 to 05.05) 
which are intended to provide background information to assist in collectino 
inventory data and assessing potential emissions. The data sheets (section 
05.05) provide only very basic information. These sheets are not exhaustive 
compilations of recent scientific findings but are instead summaries of a few 
pertinent data from standard reference sources. Comments based on the Special 
Studies Unit's readina of the current literature and on the extensive files 
accumulated since the start of the programme have been added to the data sheets 
to indicate important aspects or to place the given information in context. 

As an aid to tracking down the locations of guantities of chemicals, 
the industrial sectors in which they are likely to be found are listed, both 
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on the data sheets (section 05.05) and In the Industrial Sector Table (section 
05.02). Estimates of the relative Quantities of a substance present in each 
of several industries are given wherever possible. It must be emphasized 
that these data are merely guides for planning an approach to assembling an 
inventory. Detailed information of this sort is not readily available, and 
one of the prime reasons for conductina the project, of course, is to obtain 
good data on use and distribution of hazardous substances in the Province. 

The various sections of the Handbook, particularly the Industrial 
Sector Table (section 05.02), provide suggestions on specific chemical compounds 
of the general elemental (metallic) substances on the HASL which are of concern 
because of their suspected use in Ontario. However these should not be considered 
restrictive. These chemicals, then, should provide a startino point in con- 
centrating attention in the initial stages of the survey, but as the project 
develops (over a period of several years) it is hoped that all toxic chemicals 
used in large quantity by Ontario industry will be inventoried. 



- 13 - 

04 . USE OF HAZARDOUS SURSTANCFS LIST 
04.01 Information Processing : 

As stated earlier, a detailed inventory is requested for each sub- 
stance on HASL. This is an important phase of the overall Hazardous Substances 
Programme and is designed to provide the following key information; 

1. The quantity of a given substance present at a site. 

2. The identity and location of the user including the specific 
industrial applications and processes. 

3. An estimate of the quantity of the substance actually emitted 
to the atmosphere (source strengths or emission factors). 

Since substances in Category A have high acute and chronic toxicity, they should 
receive first attention in anproaching local industries. Category C substances, 
which include many proven or suspected carcinogens, are to be considered of 
somewhat lower priority, although they should eventually also command Regional 
attention. Relative priorities have been given to the substances within each 
category, based on approximate usage data, and it is recommended that they be 
investigated in roughly the indicated order. However, this is not a rigid 
requirement, and each Region may wish to arrive at its own ordering scheme 
based on local usage. It should also be reiterated that the Hazardous Sub- 
stances List is not intended to be exhaustive or exclusive. The specific 
compounds, particularly of the metallic elements, which are given in the 
Industrial Sector Table (section 05.02) are of concern because of their suspected 
use in Ontario, but they are only suggestions of compounds to pursue. Under 
the HASP programme, TDA is interested in obtaining inventory and other infor- 
mation on any substances which the Regions view with concern. 

The Special Studies and Programme Planning Unit of TDA is preparing 
a questionnaire which is intended to provide a uniform format for collecting 
and reporting the inventory data. This Questionnaire will shortly be sent to 
the Renions under a separate cover. 
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The Technology Pevelopment and Appraisal Section will be responsible 
for collecting and processing the inventory data from all six Regions. Of 
-ourse, all data (#1 , 2, 3 above) should be reported to TDA as soon as they 
are available. However it should be emphasized that the data on the quantity 
of a given substance present at a site, and the identity and location of the 
user (#1, 2 above) should be reported as soon as they are gathered, and should 
not be delayed until the estimate on the actual emissions (#3 above) is complete. 
These inventory data will be compiled, along with source test results obtained 
by the Source Testing Unit of TDA, in a computerized system so that all data 
will be immediately accessible. Some of the information which is souqht is 
already available in the form of Section 84 (Environmental Protection Act) 
reports and other documents associated with Environmental Approvals certificates 
for new or recent plant construction. Some data of this sort have been provided 
to the Contingency Planning Branch of the Ministry and to Environment Canada 
as part of various hazardous substance inventories which have been carried out. 
None of the previous inventories has been as complete or comprehensive as the 
present one, but all of the accumulated data will be collected by TDA and in- 
corporated into the current inventory. 

It is also anticipated that eventually the programme will be broadened 
to include information of more direct use to the Water Resources, Pollution 
Control, and Environmental Approvals Branches of the Ministry. It is recognized 
that environmental problems are not confined to a single medium, but arp. of 
course multi-media problems encompassino air, water, soil, solid waste, etc. 
This fact should be kept in mind while nathering and supplyinn inventory data. 

An important aspect of the overall HASP pronramne, particularly 
information processing, will be the feedback mechanisms whereby update information 
on the programme will be communicated by TDA to the Regions and vice versa. 
Feedback from TDA will take the form of newsletters and revised data sheets 
to be inserted in the Hazardous Substances Handbook . The format of the various 
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sections of the Handbook has been designed so that this could be carried out 
in a consistent manner (for details, see Fxplanatory Notes, section 05.06). 
The communication will include notification of priority setting (both on 
Regional and overall Ministry levels) and chanqes in priorities, additions 
to the Hazardous Substances List, research and development results relevant 
to airborne contaminants, as well as information on other matters pertinent 
to HASP . 

A mailing list will be maintained and all revisions and additions 
to the Handbook will be circulated to all parties. Revisions and additions to 
the Handbook will be dated. 

04 . 02 P riority Setting 

The information obtained from the Regions under this phase of the 
HASP programme will be used to generate a Regional -specific action list of 
5-10 highest priority substances for intensive background information collection 
and assessment. However, the inventory information, particularly the estimated 
actual emissions of each HASL substance is not the only input to be used in 
this priori ty-settinn process. Two important criteria in addition are the 
specific health hazards associated with each substance, and the population 
which may be affected. The responsibility for this assessment and priority- 
setting will be assumed by TDA. The progress achieved in the setting of priorities 

will be communicated to the Regions as described in section 04.01. 

» // 
It is anticipated that each substance, identified by the action list 

as high priority, will be the subject of a comprehensive background study and 

report. Various aspects of a specific pollutant may need to be investigated 

or summarized. These may include: 

1. Physical and chemical properties. 

2. Potential sources of atmospheric emissions. 

3. Process and control technology for reducing emissions. 
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4. Available sampling methods and analytical techniques and 
detection limits. Research and development needs in this 
area dre to be identified. 

5. Nature, persistence, and fate of the pollutant in the 
atmosphere. 

6. Environmental imnact takina into account health effects, 
population affected, phytotoxicoloqical effects, and soiling, 
corrosion, and odor characteristics. 

In particular, source testing programs and/or ambient air monitoring programs 
may be recommended and subsequently implemented. Thus, in keeping with the 
utlimate objective of the HASP programme as stated in the Introduction, the 
Ministry of the Environment will attempt to anticipate future problem areas 
before they reach a critical stage. 



05. HAZARDOUS SUBSTANCES HANDBOOK 



05.01 Hazardous Substances List 



Category A Compounds 
05.01.01 

Lead and Lead Compounds* 

Nickel and Nickel Compounds* 

Cobalt and Cobalt Compounds* 

Maleic Anhydride 

Cadmium and Cadmium Compounds* 

Mercury and Mercury Compounds* 

Chromium and Chromium Compounds* 

Chrome Pigments (e.q., Lead Chromates) 

Barium and Barium Compounds* 

Selenium and Selenium Compounds* 

Antimony and Antimony Compounds* 

Arsenic and Arsenic Compounds* 

Acrylamide 

Tellurium and Tellurium Compounds* 

Phosphorus 

Chlorine Dioxide 

Beryllium and Beryllium Compounds* 

Hydrocyanic Acid 

Vanadium and Vanadium Compounds* 

Toluene - 2,4 - Diisocyanate 



* See Industrial Sector Table (Section 05.02) 



05.01.02 

Kerosene 

Asphalt 
Sulfuric Acid 

Copper and Copper Compounds* 

Benzene 

Carbon Black 

Iron and Iron Compounds* 

Hydrogen Chloride 

Nitric Acid 

Toluene 

Aniline 

Xylenes 

Styrene Monomer 

Phenol 

Carbon Tetrachloride 

Phthalic Anhydride 

Molybdenum and Molybdenum Compounds* 

Ethylene Oxide 

Phosphoric Acid 

Ethyl Chloride 

Vinyl Acetate (Monomer) 

Zinc and Zinc Compounds* 

Ethylene Dibromide 

Hydrogen Fluoride (Hydrofluoric Acid) 

Methyl Chloride 

Vinyl idene Chloride 

Magnesium and Magnesium Compounds* 

Chlorobenzene 

Manganese and Manganese Compounds* 
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Category B Compounds (cont'd) 



Trichloroethylene 

Naphthalene 

Chloroform 

Methylene Chloride 

p - Dichlorobenzene 

Cresols 

Oxalic Acid 

Morphollne 

Cyanogen 

Carcinogens 

2 - Acetyl aminofluorene 
4 - Ami nobi phenyl 
Benzidine (and its salts) 
3,3 - Dichlorobenzidine (and its salts) 
Dimethyl ami noazobenzene 
Naphthylamine (e^ and 8 ) 
4 - Nitrobi phenyl 
N - Nitrosodi methyl amine 
fi - Propiol actone 
bis - Chloromethyl Ether 
Methyl chloromethyl Ether 
4,4*- Methylene (bjs_) 2 - Chi oroani line 
Ethyl enimine 
Dimethyl Sulfate 
Hexavalent Chromium compounds (Chromates) 
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Category B Compounds (cont'd) 



Additional Hydrocarbons and Chlorinated Hydrocarbons (no Canadian usage data is 

r^u n n- u -j available 

Ethylene Dichloride 

Tetrachloroethylene 

1,1,1 - Trichloroethane 

Chloroprene 

Ethyl Benzene 

Cumene 

Coal Tar and Pitch 

Creosote 



* See Industrial Sector Table (Section 05.0?) 
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05.01.03 Category C C ompounds 

Compo unds with Low Chronic Inhalation Toxi city 
or c -hort Atmospheric Persistence 

Titanium Hi oxide 

Chlorine 

Ammonia 

Formaldehyde 

Acetaldehyde 

Acetic Acid (Glacial ) 

Ethanol amines 

Sodium Cyanide 

Pentaerythritol 

Acrylonitrile 

Ammonium Chloride 

Formic Acid 

iV'Sorcinol 

nibutyl Phthalate 

Acetonitrile 

Iodine 

Sodium Fluoride 

Carbon Disulfide 

Phosqene (Carbonyl Chloride) 

Phosphine 



05.02 Chemical Usage Identified by Industrial Sector 



05.02.01 Code for Industrial Sectors: 



CODE 
NUMBER 



1-6 

1 



5 
6 

7 
8-12 

8 

9 
10 
11 

12 

13 

14 
15 



INDUSTRY TYPE 

INORGANIC CHEMICALS 
Industrial Gases 

Chlor-Alkali 

Electrolytic 

Sulphur and Sulphuric 
Add. 

Other Inorganic 
Total Inorganic Use 

ORGANIC CHEMICALS 
MISCELLANEOUS CHEMICALS 

Explosives 

Pesticides 
Photographic 
Other Miscellaneous 

Total Miscellaneous 

IRON AND STEEL 



COMMENTS 



Establishments producing gases 
such as oxygen, nitrogen, hydrogen, 
and carbon dioxide. 

Establishments producing chemicals 
such as soda ash, caustic soda, and 
chlorine. 

Establishments producing chemicals 
by the aid of electricity. 



Other Inorganic Chemical Industries 

Indicates the percentage of the 
total quantity used by the 
Inorganic Chemical Industries. 



Establishments primarily engaged 
1n manufacturing chemical products, 
not elsewhere classified. 

Establishments producing chemical 
explosives and ammunition. 



POWER 
REFINERIES 



Establishments producing miscel- 
laneous products such as adhesives, 
polishes, etc. 

Indicates the percentage of the 
total quantity used by MISCEL- 
LANEOUS CHEMICAL INDUSTRIES. 

Establishments having blast fur- 
naces steel mills, rolling mills, 
coke ovens or some combination 
of these. 



Establishments primarily engaged 
1n refining crude petroleum or 1n 



CODE 
NUMBER 


INDUSTRY TYPE 


15 (cont'd) 




16 


BEVERAGES 



COMMENTS 



17 
18 

19 

20 



21 

22 
23 

24 

25 
26 
27 
28 
29 

30 

31 
32 
33 
34 



OILS, FATS, WAXES 
TEXTILES AND LEATHER 

CEMENT 
CERAMICS 



WATER AND WASTE 
TREATMENT 



PLATING 

PHARMACEUTICALS AND 
MEDICINE 



SOAP AND CLEANING 
COMPOUNDS 

BATTERY MANUFACTURERS 

PULP AND PAPER 

PRINTING INKS 

PIGMENTS AND DRY COLOURS 

PAINT AND VARNISH 

PLASTICS AND SYNTHETIC 
RESINS 

RUBBER 

GLASS AND GLASS PRODUCTS 

SUGAR 

FERTILIZERS 



blending products such as 
lubricating oils and greases 

Breweries 

Distilleries 

Wineries 

Soft drink manufacturers 



Leather Tanneries 

Textile Dyeing and Finishing Plants 



Clay Products Manufacturers- 
Domestic 

Clay Products Manufacturers- 
Imported 

Information was available on the 
use of chemicals by muncipal 
waterworks only. 



Manufacturers of Pharmaceuticals 

and Medicine 

Manufacturers of Toilet Preparations 



Includes manufacturers of putty, 
filler, oil stains, and thinners. 



Establishments primarily engaged 
in manufacturing mixed fertilizers 
Does not include production of 
pure chemicals. 



CODE 
NUMBER 



INDUSTRY TYPE 



COMMENTS 



35 



OTHER INDUSTRIES 



Indicates use of a chemical 
compound other than those 
contained in Codes 1-34 



Quantity Code: AS 
E 

EU 
I 
P 

PI 
S 

u 

PIU 



shipped 

exported 

exported plus used 

imported 

produced 

produced plus imported 

sales 

use 4 

produced plus imported plus used 



NOTE* Numeral in brackets () indicates the percentage of the total quantity 
present which is associated with the specific industrial sector. 



05.02.02 Industrial Sector Table: 



Acetaldehyde 7(99$) 

Acetic Acid 5,6(.l$),7(ll$),9,10,ll,12(.l$),18(3$),23,28(.5$), 

30(85$) ,35 
Acetonitrlle 7,15,17,23 

2 - Acetyl ami nofluorene 

Acrylamlde 11, 18,21, 28, 29 (99$), 30, 35 

Acrylonitrile 7,30,31 

4 - Ami nob i phenyl 

Ammonia 1,2,5.6 (36$), 7(5$), 11,12 (27$), 13, 15, 21, 26(33$), 28,30,31 

34(9$), 35 
Ammonium Chloride 5, 22(26$), 23, 25 (46$), 30, 31(28$, 34, 35 

Aniline 7,8,9,10,23 

Antimony Potassium Tartrate 9,18,23 

Antimony Trichloride 

Antimony Trloxide 

Arsenic 32(99$), 35 

Arsenic Trloxide 5, 9, 12(99$), 18, 20, 29, 32 

Arsenic Trisulflde 

Arsine 

Asbestos 

Asphalt 



Quantity 
(tons) 

U 43560 
u 16155 

1 205 



U 60 
I 1845 

PIU 353147 
U 1640 

I 20 

I 422 

U 140 

U 2 65 



P 1,654,000 
P 2585000 



Barium 35 

Barium Acetate 18,29 

Barium Carbonate 2, 6(97$), 7(3$), 9 

Barium Chloride 2, 6(74$), 18,28(26$) 

Barium Chroma te 8,28 

Barium 2-Ethylhexoate 27,30 

Barium Ferrite 

Barium Hydroxide 



I 36OO 
U 485 
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Quantity 
(tons) 

Barium Naphthenates 27,28 

Barium Nitrate 7,8 

Barium Nonyl Phenate 30 

Barium Oxalate 7 

Barium Stearate 8,30,31 

Barium Sulphate 10,29,30 

Barium Trinitrophloroglucinate 8 

Benzene 5, 7(96$), 15(3$), 29(. 3$), 35 PI 300838 

Benzidine 

Benzidine Yellow Xylidine 29(99$) U 55 

Beryllium 35 u 0.3 

Beryl lia Ceramics 20 

Beryllium-Aluminum Alloys 35 

Beryllium-Copper Alloys 35 

Beryllium Oxide 

Cadmium and Compounds p 926 

Cadmium Benzoate 30 

Cadmium Chloride 

Cadmium Cyanide 22 

Cadmium 2-Ethylhexoate 29 

Cadmium Nitrate 28(99$), 32 U 5 

Cadmium Oxide 

Cadmium Selenide 28(99$) U5 

Cadmium Stearate U5 

Cadmium Sulphate 22,28(99$) U5 

Cadmium Sulphide 8,20,28(99$) U5 

Cadmium Sulphoselenides 28(99$) U5 

Carbon Activated 5, 6(1$), 7(23$), 21 (69$), 28(1$), 33 (6$) U IO65 

Carbon Black 11, 12(. 2$), 27(1$), 29(1$), 30, 31 (97$) U 86280 
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Quantity 
(tons) 



Carbon Disulphide 5,6(99$), 30 

Carbon Tetrachloride 5, 6(39$), 7(59$), 9, 12(1$), 34(. 4$) 

Carbonyl Chloride (Phosgene) 7,9,28 

Chlorine 1,2, 5, 6(5$), 7(7$), 9, 15, 18, 21, 24, 26(85$), 28,30 

Chlorine Dioxide 4, 17, 21 (99$), 26 

Chlorobenzene 9,15,29 

Chloroform 9,15,28 

bis - Chloromethyl Ether 

Chloroprene 

Chrome Pigments 28(99$) 

Chromic Acid 18,22,27 

Chromlte 

Chromium Acetate 18 

Chromium Lignosulphonates 18 

Chromium Sulphate 

Coal Tar and Pitch 

Cobalt Acetate 7(99$), 27, 28, 29 

Cobalt Blue 28 (99$) 

Cobalt Ethyl hexoate 29 

Cobalt Decanoates 27 

Cobalt Linoleate 29 

Cobalt Naphthenates 29 

Cobalt Soaps 29 (99$) 

Cobalt Tall ate 29 

Cobalt Tetracarbonyl 

Copper 2-Ethyl hexoate 29 

Copper Naphthenate 9,29 

Copper Oleate 9,23,35 

Copper Oxides 7,9,13,20,22,23,25,29,30,32 



u 


50 





18445 


PI 849926 


U 


25 


I 


2580 


I 


1660 



U 1455 



I 1356 

U 10 
U 1 



u 325 



I 105 
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Quantity 
Copper ^-Quinolinolate 9 (tons) 

Copper Sulphate 9, 12(69$), 13, 18, 21 (31$), 22, 23 ,25, 31 I 2270 

Copper Tall ate 29 

Creosote 23,35 

Cresols 7 (14$), 11, 12 (25$), 18, 30 (61$) j 685 

Cumene 7 

Cumene Hydroperoxide 7,30 

Cupric Acetate 9,31 

Cupric Chloride 8,9,10,15,21,27 

Cupric Citrate 

Cupric Dichromate 

Cupric Nitrate 10,22,29 

Cupric Salicylate 

Cyanogen 

Cyanogen Iodide 2 3 

Dibutyl Phthalate 7, 8,10, 29(37$), 30(63$) U 320 

1,2- Dichlorobenzene 9,18,22,28,30 

1,4- Dichlorobenzene 9, 12(99$), 22, 28 U 740 

3,3-Dichlorobenzidine 

Dimethyl ami noazobenzene 

Dimethyl Sulfate 



Ethanol amines 24(99$) AS 9648 
Ethyl benzene 30 

Ethyl Chloride 7(99$), 9, 17 U 13455 

Ethylene 7,30 p 448O64 

Ethylene Dibromide 7(99$), 9, 15, 23, 30 I 8615 

Ethylene Dichloride 7,15,24,30 
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Ouantity 

(tons) 
Ethylene Oxide 7(76$), 15, 24(24$), 30 U 15675 

Ethylene Thiourea 

Ethylenimine 

Ethyl nitrosonitroguani dine 



Ferric Chloride 10,21,23,28 

Ferric Nitrate 18,22,23 

Ferrocene 

Ferrophosphorus 13 

Ferrosilicon 13 

Ferrous Fumarate 23 I 10446 

Ferrous Phosphide 13 

Ferrous Phosphogluconate 2 3 

Ferrovanadium 

Formaldehyde 5, 6(9/0), 7(25t) t 11, 12(7*), IB, 23,29(3%), 30(79$) P 63802 

Formic Acid 5,6(6$), 18(94$) I 960 

Hydrochloric Acid 5, 6(74$), 7(8$), 11, 12(3$), 22(3$), 23 (2$) U 70175 

26(6$), 28(2$), 30, 32,33 
Hydrocyanic Acid 

Hydrofluoric Acid 5, 6 (37$), 7(63$) U 4795 

Hydrogen Chloride, Anhydrous 7,30 

Hydrogen Peroxide 7, 16, 18(24$), 22, 26(76$) 28, 30,31 U 1790 

Hydrogen Sulphide 5,7,35 

Hypophosphorus Acid 22 



Iodine 5, 22, 23(99$), 28 I 200 

Iron Blue 27, 28, 29(99$), 34 U 55 

Iron 2 - Ethyl hexoate 30,31 
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Quantity 

(tons) 
Iron Naphthenate 28,29 

Iron Oxides 19(96$), 22, 28, 29(4$) U 73460 

Iron Oxide, Synthetic 28,29 

Iron Selenide 13 

Iron Sorbitol 23,29 

Iron Tallate 28,29 

Kerosene PI 2,860,000 

Lead PI 206749 

Lead Acetate 9,18,23,28,29 

Lead Azide 8 

Lead Azotetrazole 8 

Lead Carbonate 20,28,29(99$) U 490 

Lead Chloride 5,28 

Lead Chromate 28 

Lead Dinitroresorcinate 8 

Lead 2- Ethyl hexoate 28,29 

Lead Fluoborate 22 

Lead Fumarate 30 

Lead Isodecanoate 29 

Lead Monoxide 5,6,7 (3$), 11,12,18,20, 23, 25(74$), 27, 28(21$), 29, 31 U IO325 

Lead Naphthenates 15,29,30 

Lead Neodecanoate 

Lead Nitrate 8,10,18,28,29 

Lead Oxides 20,25,29,35 

Lead Perchl orate 

Lead Phosphite 29,30 

Lead Ph thai ate 30 

Lead Silicate 20,30(99$), 35 U 280 

Lead Stearate 15,29,30 

Lead Styphnate g 
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Lead Sulphate 7(99%) ,20, 28, 29, 30 

Lead Tallate 28,29 

Lead Tetroxide 20, 25(99%) ,28, 29 

Lead Tetraethyl 

Lead Trinitrophloroglucinate 3 



Magnes 
Magnes 



um 



urn Acetate 18,23,28 
Magnesium Bile Salts 23,24 
Magnesium Calcium Carbonate 18,26 
Magnesium Chloride 18,19,26,35 
Magnesium Hydroxide 26,28,33 
Magnesium Lauryl Sulphate 24 
Magnesium Lignosulphonates 9,18,19,28 
Magnesium Naphthenate 28,29 
Magnesium Nitrate 8,35 
Magnesium Oxide 13, 19, 23, 26,31, 34(99%), 35 
Magnesium Salicylate 23 
Magnesium Silicate 17,20,26,29,30,31,32,35 
Magnesium Stearate 28,29,30,35 
Magnesium Sulphate 18,20,23, (84%), 28, 34(1 6%) 
Magnesium Xylene Sulphonate 30,31 
Maleic Anhydride 7(7%), 17,18,28,29(35%), 30(58%) 
Manganese 13 

Manganese Carbonate 18,22,23 
Manganese Dioxide 8, 25 (50%), 28, 29 (50%) 
Manganese 2-Ethylhexoate 27,28,29 
Manganese Isodecanoate 30 
Manganese Linoleate 23,29 
Manganese Naphthenate 29 



Quantity 
(tons) 

U 160 



U 280 



PI 11876 



U 2685 



U 855 

u 1665 

I 2545 

U 4400 
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Quantity 
Manganese Neodecanoate 30 (tons) — 

Manganese Soaps 29(99$) U 90 

Manganese Sulphate 9,20,22,29 

Manganese Tall ate 29 

Mercuric Chloride 

Mercuric Nitrate 7,23 

Mercuric Oxide 

Mercurous Nitrate 7,23 

Mercury PI 335 

Methyl Chloride 7(99%), 9,15,30,31 U 3215 

Methyl chloromethyl Ether 

4,4 - Methylene ( bis ) 2- Chloroanil ine 

Methylene Chloride 7 ,9,10,18,23,29(99%) ,30 U 915 

Molybdate Orange 27 ,29(99%) ,30 U 545 

Molybdenum Disulphide 15,30,35 

Molybdenum Oxides 7,22 

Molybdenum Trioxide 15,20,22,23,28 I 35 

Morpholine 7, 17,24,31 I 305 

Naphthalene 8,9, 12(99$), 18,30 U 1675 

Naphthyl amine 

Nickel Carbonate 20,22 

Nickel Carbonyl 

Nickel Chloride 22 

Nickel 2- Ethylhexoate 27,28,29 

Nickel Ferrite 13 

Nickel Oxide 5,20,26 

Nickelous Acetate 18 

Nickel Selenide 13 

Nickel Subsulfide 

Nickel Sulphate 11,18,20,22 

Nitric Acid 5, 6(. 9$), 7(96$), 15, 23, 28(3$) U 5U-60 

4 - Nitrobiphenyl 

N-Nitrosodimethylamine 10 
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Oxalic Acid 12(9^), 18, 22, 25 



Quantity 
(tons) 

I 435 



Pentaerythritol 8,9, 23, 29(58$), 30(42$) U 3800 

Phenol 7(14$), 9, 12,(3$), 15(2$), 23, 29,30(80$) U 29595 

Phenol Formaldehyde Resins 29(99$), 30 AS ^260 

Phenol Sulphonic Acid 22,23,28 f 35 
Phosphine 

Phosphoric Acid 5, 6(68$), 7(11$), 11,12(15$), 15, 16, 17,18,20, 21. 22, 23, AS 13508 

24, 29(3$), 33(2$), 34 
Phosphoric Anhydride 5,7,23,30,33,35 

Phosphorus, Amorphous 5,8,12(99$) 

Phosphorus Sesquisulphide 7,12(99$) 

Phosphorus, Yellow 5, 6(99$), 8,9, 22,34 

Phthalic Anhydride 5, 6, 7(14$), 9, 12(5$), 23, 28,29(36$), 30(44$) 
Polychlorinated Biphenyls (PCB's) 
ft - Propiolactone 

Resorcinol 7,23,28,30,31 

Resorcinol Resins 30(99$) 

Selenium Compounds 

Selenium Diethyldithiocarbamate 31 

Selenium Dioxide 23,35 

Selenous Acid 35 

Sodium Arsenate 

Sodium Cyanide 5,22,28,30,35 I 4760 

Sodium Fluoride 9,12, (99$), 13, 21, 22, 23, 32 U 152 



u 25 


u 10 


U 24370 


u 18390 


U 500 


I 735 


u 245 


P 426 



Styrene-Acryl ic Copolymers 
Styrene-Acrylonitrile Copolymers 
Styrene Monomer 29 (6$), 30(94$) 
Sulphur Dioxide 4,5, 15, 16,21, 26(99$), 35 



U 37250 

U 39095 
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Quantity 
(tons) 



Sulphuric Acid 4,5,6 (48/), 7(5/), 8,10, 12(2^,13, 15(4/), 18, 21, 22, 24 PI 27392^^ 

(2f ), 25, 26(l4fo), 28(14^), 29,30(3/o), 33,34(W, 35 W 

Sulphur Trioxide 4 5 24 



Tellurium 

Tellurium Dioxide 13,35 

Tetrachloroethylene 

Tetraethyllead 15 

Tetramethyllead 15 

Titanium 13,22,35 

Titanium Carbide 35 

Titanium Dioxide 

Titanium Sulphate 28 

Titanium Tetrachloride 5,28,32 

Toluene 5,6,7(55/0, 8,12(5/0), 15, 24, 29(36/0), 30(3/), 31 

Toluene 2, 4 - Diisocyanate 30 

Toluene Sul phonic Acid 7,28 

1,1,1, - Trichloroethane 

Trichloroethylene 7, 9, 17, 24(67$), 29(33/), 35 



P 33 



I 290 



PI 855659 



U 54113 



I 2080 



Vanadium Naphthenate 29,30 

Vanadium Pentoxide 4,7,10,14,18,20,23,35 

Vanadium Trioxide 

Vinyl Acetate Monomer 11, 12(50/), 29(11/), 30(39$) 

Vinyl Acetate Copolymer Resins 29(99/), 30 

Vinyl Chloride Monomer 29(99/), 30 

Vinyl Chloride Copolymer Resins 29(99/), 30 

Vinylidene Resins 30 

Vinyl idene Chloride 

Vinyl Monomers 30(99/) 



u 11125 


U 72 


PIU 130,000 


u 760 


I 2760 


U 39430 
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Xylenes 7(58$), 9, 12(6$), 1523, 28, 29(32$), 30(3*) 



Quantity 
(tons) 



Zinc 
Zinc 

Zinc 

Zinc 

Zinc 

Zinc 

Zinc 

Zinc 

Zinc 

Zinc 

Zinc 

Zinc 

Zinc 

Zinc 

Zinc 

Zinc 

Zinc 

Zinc 

Zinc 

Zinc 

Zinc 

Zinc 

Zinc 

Zinc 



Acetate 18, 23,28,35 

Ammonium Bisulphite 3U 

Ammonium Chloride 22,25,35 

Chloride 5, 6(2$), 7(2j6), 15, 18,22, 25 (96$), 28,32 

Chromate 29(99$), 35 



Dibutyl Thiocarbamate 15,30 

Diethyl Thiocarbamate 30,31 

Dust 5,8,28,29,30 

2-Ethylhexoate 30,35 

Hydrosulphite 23,26(99$) 

Isodecanoate 30 

Laurate 29 

Lignosulphonates 

Mercaptobenzothiazole 9,31 

Naphthenates 9,29,30 

Neodecanoate 

Nitrate 7,23,30,35 

Oxide 7(1$),10,12 (^0), 20,23, 28(4$), 29(10$), 30,31(82$) 

Peroxide 23,35 

Selenide 10 t35 

Stearate 23 (99$), 28, 29, 30 

Sulphate 5, 9, 12(99$), 18, 26 
Tallate 30,31 



U 49180 



u 105 
u 635 



I 711 



u 7255 



u 10205 



u 15 
I 1660 
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Additions : 



Chromiurr Oxide 

Cobalt 

Cobalt Oxide 

Copper 

Ferrochrome 

Ferromanganese 

Molybdenum Soluble Compounds 

Nickel 



Quantity (Tons) 

I 531 
P 2614 
E 923 
PI 557611 
I 22943 
I 19721 
P 17677 
P 308042 



05.03 Hazardous Substances Data Base Compilation 



vlames F. MacLaren Limited 
Environmental Consultants 
wniowdale, Ontario 



February 1976 



05.03.01 References for Data Base Compilation 



General References 



(A) James F. MacLaren Limited, "Hazardous Polluting 
Subs tances in the Lower Great Lakes" for Environ- 
ment Canada, March 1974. 

(B) James F. MacLaren Limited, "Report on an Update 
of Hazardous Polluting S ubs tances in the Lowe r 
Great Lakes" , for Environment Canada, September J 97 5 

(C) Statutes of Ontario, "The Environmental Protectio n 
Act, 19 71", as amended by 19 72, Chapter 1, s.69; 
1972, Chapter 106; 1973 Chapter 94 and 1974, 
Chapter 20. 

(D) Revised Regulations of Ontario, "Reg ulation 15" , 
as amended by O. Reg. 973/74. 
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05.03.02 Code Description 



Physical Properties 

Col. No. 1 - Physical State 

Col. No. 2 - Vapour Pressure at Indicated Temperature 

Col. No. 3 - State Change and Temperature 



TLV - TWA - CAR 

- TLV or TWA 

- TLV or TWA Unit Reference 

- Data Source Reference 
Co. No. 7 - Carcinogenic Indicator 



Toxic Test Data 

8 - Dosage or Concentration 

9 - Unit Reference 

10 - Description of Exposure 

11 - Route of Exposure or Administration 
- Species Exposed 

Col. No. 13 - Data Source Reference 



Odour Information 

Col. No. 14 - Type of Response 

Col. No. 15 - Threshold Concentration 

Col. No. 16 - Information Source Reference 



Additional Information 

17 - Phytotoxicological Data Indicator 

18 - LD50 oral-Rat Test Data 

19 - Quantity Determination Code 

20 - Quantity Present 



Physical Properties 

Col. N o. 1 - Physical State 

G - Gas 

L - Liquid 

S - Solid 



Col. 


NO. 


Col. 


No. 


Col. 


No. 


Col. 


No. 



cent 



♦- »^ 



-J 



Code (cont'd) 



Physical Prop erties (cont'd) 

Col. No. 2 - Vapour Pressure at Indicated Temperature 
(V.P. - oC) 

V.P.: in mm (lig) unless indicatd by A 
(atmospheres) 

Temp = degrees C. 

Col. No. 3 - State Change and Temperature 
(oC - State Change) 

B - boils 

D - decomposes 

E - explodes 

F - flash point 

I - ignites 

M - melts 

S - sublimes 

TVA - TWA - CAR 

Col. No. 4 - Threshold Limit Value or Time Weighted 
Average 

Col. No. 5 - TLV or TWA Unit Reference 

Units for TLV - TWA are mg . /m unless 
indicated in this column 

* = m.p.p.c.f. 

X ■= fibres per ml. 

Col. No. 6 - Data Source Reference 

See list of references following this 
section 

Col . No. 7 - Carginogenic Indicator 

Indicates tests have shown carcinogenic 
effects 



Toxic Test Data 



Col. No. 8 - Dosage or Concentration 



c °l • No. 9 - Unit Reference 

Units for Col. 
indicated in this column 



Units for Col. No. 8 are mg . /m unless 



cont 'd 



Code (cont'd) 



lux : r T. r t hit a 



O >J . Uo. 9 



(cont ' d) 



x - m.p.p.c.f . 

P : p. p.m. 

K - mcj./kcj. o; body weight 



c '1 . ::/ . U - EJcr.cri.pt ion of Exposure 



TDLO - toxic dose low 

TCLO - toxic concentration low 

LDLO - lethal dose low 

hr>bo - lethal do:io fifty 

LCi.O - lethal concentration low 

LC5o - l^ihal concentration fifty 



Col. No. 11 - Route at Exposure or Administration 



ICV 
I OR 
IDU 
IIJL 
IMP 
IMS 
IPC 
IPL 
I PR 
IRN 



J ntracervical 

Intradermal 

Intraduodonal 

] nhalat ion 
Implant 
Intramuscular 
Intraplacontal 
Intrapleural 1 






- Intrarenal 



ITR - Intratracheal 
IVG - Intravaginal 
IVN - Intravenous 
OCU - Ocular 
ORL - Oral 
PAR - Parenteral 
REC - Rectal 
SKN - Skin 

n/in n ..1. > _ 

UNK - Unreported 



Cg.Lv-> ,0 v 12 ~ Species Exposed 



Col . \'o. 13 - 



BRD 


- 


bird (lab.) 




INF 


- 


infant 


BDW 


- 


wj Id bird 




MAM 


- 


unspecified mammal 


CAT 


- 


cat 




MAN 


- 


man 


CTL 


-- 


cattle 




MKY 


- 


monkey 


CKN 


- 


ciii cken 




MUS 


- 


mouse 


CUD 


- 


child 




PIC 


- 


pig 


DOC 


- 


doq 




PGN 


- 


pigeon 


DOM 


- 


dc:ricstic an 




QAL 


- 


quail (lab.) 


DCK 


- 


duck 




PRT 


- 


rabbit 


FRG 


- 


f rocj 




RAT 


- 


rat 


GRB 


- 


gerbil 




SQL 


- 


squi rrel 


GPD 


- 


guinea pig 




TOD 


- 


toad 


HAH 


-- 


iStcr 




TkK 


- 


turkey 


hmn 


— 


human 




WMN 


- 


woman 


Data 


Source R» : 


aicc 









See 1 is 1 of references following this 

seat: ion . 



cont ' d 



Code (cont'd) 

Odour Informa tion 

Col . No, 14 - Type of response 

D = detection 

R = recognition 

U = implies unspecified 

Col. No. 15 - Response Concentration (mg./m 3 ) 

Col. No. 16 - Information Source Reference 

See list of references following this 
section 

Additional Information 

Col. No. 17 - Phytotoxicological Data Indicator 

P - indicates phytotoxicological data 
included 

Col. No. 18 - LD50 ORAL-RAT Test Data 

Col. No. 19 - Quantity Determination Code 

AS - shipped 

E - exported 
EU - exported plus used 

I - imported 

P - produced 
PI - produced plus imported 

S - sales 

U - used 

Col. No. 20 - Quantity Present (tons) 



• 



J»^.. 



v 



COMPOUND NAME 



PHYSICAL-PROPERTIES TLV-TKA-GB5 

1 2 3 t 5 6 7 



TBS resits 

JCE^dL^E-Y'je 
ACETm.-I 1 ",-" 
ACC t a:Ilj3E: 
iCE T TC ACIO 
rCETic c annioE 
"AC£T3?°0*4fiAl.A£Trsr 
. : r " »G ' S 3L JCOSE 

it- T, i r cyan Jhyorin 

.•C-ITr IT'ILE 

"TT-.r.r ■ 



1CE7 P "f 

■ ci ' ;>.'r 

?-ACETYL. T-C-FLUOPENE 

iCF.TYL C'-LCR!'.-; 

■■-Arf.TYL-l.-CYSTf-JNr 

frCETYl 

pr r TrLF-.'L oL'CK (SEE CARrJO'J 3LACK) 

f.r.rTYL o .rr.Yi-HYcuzi'JE 
t c p i r i • •£ 

AC«C.L r Pi (StC HE"hICIOES) 

ac^v l - : 

ic 'rn 

(C^LIC -rSl. S 

■.CfiYL I T ■ < I L ~ 

.:r r Y L V IT-lL-.'-BUTr^IE'T RESIMS 

aoip; r,: 

£ " I r IC ACI3 

ariF"TT=ILE 

•* L : : L 

ALKYJ HES'.lS 

ALKYL A«YL r j''0^IC-: 

/LKYLCT ,; .THY!.-t..':ZYLf.K. , 10NljP! CHLORIDE 

VL^YL <*U! V.-.TE 
-7,l^YLT^i"rT^YLBE^7TL7;^0-.'IU^ CHLORIDE" 

ALLYL ALCOHOL (SEE FLh'JGICIOES ) 

ALl V L CHI RJ • 

ALLYL GLTCI1YL E7HER 

ALLYL PP °YL ':ISlL°mIQE 

ALL . C5KE (6-EE tLJTiUh SULPHATE) 
-iLL'":'L'" 



740-20 
l-o5 

i-im 

11.4-20 
11-35 



400-39.3 



1-15 



G""Q!!A-16 



1-129.4 

1.6-84.5 

1C-39 

100-22.3 



1-159.5 



ALU-; UTE 

A'Lbi'IMWI •; " ■' (I A SULPHATE 

ALUM: UM C-'HLC aIGE 

tL 1 -.'- I' 'iK FLUOI II r 

:• uw fok' i-tl . ar.sic 

6TS ": ." iYc jxI;e " 

ALL 1 li< U'l MT' '.TE 

ALL 1 1' U"1 TLE-.TE 

iLL ,u ir L'> CXI 

ALL 1I\t>S POTASSIUM SULPHATE 

ah '■:• '"-i silicmTE 



10-10. 5 



L-12BQ' 



20.2-q 
129-3 

3C3.S-3 

119.1-a 

133.9-3 



180 



23 

20 



54,2-5 2<+C3 

c2-q 

?2-B 70 

202,3- = 

IS4-'* CAR 

7%,7-e 
5i-a 



•1.4-B 



3.5 



N6-B 
5?. 5-3 0.25 

e».5-r 0.30 
Ul-1 



7'. 3-3 



. J ?r-B 

152-8 



96-B 

U'l. 6-0 



'70-0 

.,60--. 



«»a 



s 

a 

22 

1? 



TOXIC-TEST-5ATA 0OCUa-ir.FO Pt-Y O-RaT fcUAUTITy 
9 IC 11 12 13 14 15 U 17 13 19 20 



245 - TCL0-IHL- U ^-U D- U.12- 5 

SGO-K-TDLO-CRL-R' T-4 

800-f,-L"'5.0- RL-HAT-t 
2040 - T3L0-lHL-n-».\-i4 ?- 2.4b- 6 
u250 - LCLC'-I tL*3»T~<t !j- 1,50- 7 



1200 - TfL0 ; -IhL«H «•*'■-•» L- 77.10- 7 
220 - LCLO-Thl-bji-i* 
- LCL.-IhL-PAT-4 
1000-k-T 'LO-OrtL-H-.' -it 
S0OH-K-LOSv-0fJL-RAT-«» U- 2.05- 7 



1 C 



9'-«6-M 
1-100 I8C.2-S 

1-1230 l'-40-i 



3.50-0 
1-2158 2i 50-M 30 * 1 



58.,-K-LOL0-Ct<L-R«T-4 



400-*-L LJ-rP^-VS-4 



l2««K-Lii5 ! B-IV>\— 1 ' T-4 



D- 3.50- * 



y- cos- 6 



5 - rf - L "; T ? . - •" Q L - ' jS-1 
1.6 - TClO-I'-L- - .■■' -<* R- 0.4V 4, 
12--.-K-L.JL:- SL-P-T-4 
lr-OOG - LCL j-lnu- ■ AT- 5 * U- 3.13- 7 

570 - LCLO-I M-<-' ,T-t U- 3.1Q- 8 



19C0-K-L?'53-0iStl-f*L"S-'O 

i»n-K-LDLa-iP«-**js-«» 

mO-K.--L3S.i)-SM{-" fiT-4 



" 3P-K-LP r ..C-: : ?L-F ( }p-4 _ 

6^ - TCLC-IHL-KWN-* 3- 
637c - LCLO-lHU*ltAT-i» U- 

922--<-L: t 'C-C"L-r!fiT-ir 
18.5 - TCLO-IHL-H'ifJ-«t 

4.2--<-L-!5C-C-<L-ITS-:+ 



3,8-K-LOSO-CHL-KUS- 1 * 



3.30- 6 
1.50- 9 



£00 



U- 16155 

U- 4335 
I- 2C5 



3CC0 



o- 43CC0 
U- 8t.2o0 



U- 60 

I- 12360 

I- 15920 

I- 18^5 

I- 6130 



u- 



390 



U- 25150 



922 



U-126920 
PU115341 



U- 



65C 



(i2PO-K-L050-CRL- r 'AT-4 
357 - TCL0-IHL-:-'JS-4 



4290 



O 
U1 



o 



o 



1° 



CO 
31 






o 



COMPOUND PJAHE 



PHYSICAL-PRCPERTIE'5 
12 3 



TLV-T^A-CftR TOXIC-TEST-OATA ODCUR-INPO PHY O-RAT ftUANTITY 

4 5 6 7 e 9 10 11 12 13 !«♦ 15 16 17 18 19 20 



ALUMINUM STEArtATE 

alu::i."UN sulphate 
,. .p-amiuooret^yuamline hcl 

P-AMKOQJf'ETHtLANILINE 
P-AW.CeiMETHYLA'ILINE HCL 

*.-*"!' PEt w Yk? ! -HY-RGXYFTr'YL OLEAMIOE 

'.-Af*l*,lOEfHYU-;,-H¥D»OXYET ^YL STEARAHIDE 

a-t:'I' O-'-'-r ETWYL-L-PRCPA .OL HYDROCHLORIDE 

P-f.>"I'.rF.'r;.r.L 

'.-{3-A»'I: 0-fVOPYL)ROSlNAr:i;;E OIACETATE 

?-;-r.op>Pi ■ r e 
?r 6f 'r ■ct-i;.7oll 

2 - A • 1 1 o- •. , I , «t- 1 h T ,' C • 1 A ZCLE 

»,-A If.O-*-TOLUEu'E SULPHO' IC AC10 

. : f'O'.IA 

A 1 -' ..0: ILK. ACFTATE 

f'X: ID/! ALGi ,ATE 

A*"'<0 ' U.'.'i BICAfliO; aTE 

'.iw SIFLuOa I ■:. 
J'^OML' M eiSCLPHlJE 
\f iO'.Ilw q: vilpkxte 
..••,-.A' :! ,,., ro'-CPLUCRIDE 
1 1 Oil 3HC. ICE 
.'"l" lit < CA »6Af ATE 



77'1-D 
15-1-3 



l *.2-X-L r, 5C-CRL- M 'JS-'* 
ZCO-K-LOLO-ORL-'AT-t 
935-K-LP5C-CRL-RAT-* 



U- 50 

O-126P20 



25', -0 CAR ) C 1270-K-L050-CRL-HAT-1 

210."-* 2 1 l?.3 - TUO-XML-Hr'.N-** 

?' ; r!3 . 2C0-K-LCLC-IPP-'--US-4 



935 



1270 



G 10A-26 



-3--B 



Hf.-O 



SV3 'I'. 1 ' CA. sCUATE 

V- : 'iCf I'j-i CHLORIDE 

AHMO.lUfr 1 CHtOSt/PLATIWATE 

'-••' ■ tiw Zr -z ,.t: 

£ V ".CMJ CITF.TE 

-'"(".IL" DlCrtfttiATE 



6*riMi,N no JECYLr-E'-ZENESLLPHONAYE 

f.T'Kn IUH FUuCRlCE 

v fCiMusi hT" ■■ . v -: 

Ai'f.CTvlU* LmCTmTE 

.-.-■ 51 '-Jlljf: LiBURVL ETHER SULPHATE 

' \?tm LAI l-YL SULPHATE 

A':*c7iiu i i lioi.osulphonateS 

i","0:.njfi NITRATE'S 

.' U V"MU' -IT-.TE sulphate 

AM-'.OMU." OXALATE 

ffiOMIUfl PE'-C'-LORATE 

ft* ' <0 ll'-'? p E" c JLP-.'.TE 

i.V.0 :IU M PIC- ..TE 

;-':-C'.IUI' PhObPHbTES 

a-rOWIUS Ph'-Pn ATE. 01 BASIC 

a:i:ic .in*' pht-?mate..\ono8asic 

AMfOMUM S^LTS 

flMFP' lHJ* SILICO P'.'oORIPE 

AMf.O'l IV ■■ STE fcC.ATE 

t»;- n '.iur SULPHATE 

V ' OMU« SLLP-i:E 

• • W.l\ ■'■• ^uLPnlTE 

AMr'O-JIUf, fAfcTIATE 

a* '.0';iu i r'HioCYA:.ATE 



1-196 

1-160 



-c 

39? -B 
6. -S 



1<+ - TCLO-T^L-H 1 -\-H U- 0.03- 8 P 
9&-K-L05l8-XVN-MtfS-«l 



2"5-K-L'50-IV f J---uS-<* 
6u-K-L3LC-riL-''uS-'+ 



P:U3531<*7 



337.1-6 



-3 «*.6 
-0 



-•- 1 



S?-<-LB50-lVN--»AT-«» 
9S-K-LC63-iV<- .JS-4 
10 1 l65fl«K-L:".50-ORL-fc4T-«» 

«* ,0009 - T^LO-InL-SfM-l 



-s 

77-H 



15 0-K-LOL0-'~RL-GPG-'+ 
350-K-LD50-CRL-RAT-'+ 



R1C-0 



-0 
12T-0 

-J 



620-K-L050-ORL-RAT-1 



__ -A 
-0 

15C-S 

17' -: 



5f-K-LD5C-0RL-^-1T-4 
80-K-LCLO-ORL-1US-4 



5 0o-k-lvlo-:pr--ijs-u 



1650 U- 16H0 



350 



820 



UE-776616 



P-915617 



PI-333128 



C0*P3l!'.'0 WE 



P'MYSICaL-P^OPERTIiES TLV-TWA-CA* TOXIC-TLST-D-' TA CCCU'»«X"Pa p hy C-^AT SHAN'T XT? 

1 2 3 "* 5 6 7 8 9 10 U 1Z 13 1* 13 IS 17 13 19 2q 






a'lhOMIiH TOLUENE SULPHOuATE 

ftMFOf II'*" XYl_E •£ SUtPWOW-CTE 
S-A/YL ACETATE 

\-." v Yi ACETATE 

-A -v L A.i, 
T-A«TL ' .:' 'CL. 

. <YL C-L ~ J I JET 

, V YL-'TTS3SC:IT [ 10GUAM0INE 

.' XL I r 

-• IL1 .1" ^fO^CXHLO-aiBE 

■• ' ISIC AlDEhYUE 

- ' i c : : ; , 

■'- ISYL-rtiOrtQ!jJPM"£i»YL.KE"fRANE 

. > T '*/.Ct' £ 

v'Tl •'" .y ..: : CO vowics 

u'l! --v DXICEtSEE A")TlfOWY THIOXIOE) 

• T T •• Y PE .T CmLC'IDl 

.. TT ;.' y B£ T\Fll'P$r- J E 

'-• ti :- y P£ .1 ~St - LP*-IOI 

i\Tt • t 'Y p; t.- 5sn < TARTRATE 

• *T '■■'• y 5\ "• ' T-~ 

;. ti •'. • y -ulP- I l 

.-. TI":' y ThlC* LIAISE 

_■ ,'TI-C*'Y T*IETHYt (SEE TP IETH YLST iaiM-; ) 

., T^ .:_■ v T.ir LJj j- S 

.'TI'C'Y TnllLThYL (SEE Tq I'lE TriYLSTI • I ".£ ) 
.•.' T T C.-Y T^;vl:f (?;.E AvTr-'O'-Y OXIDE) 
;. ti.c,. PhTMYL-T-'IQUrtO) 
-Ai ;. 3 T" "i. ^ICCETATE 

-■ i! : rSE _^_^^_^ 

i = '."■, 

.'^SEriC .".E ct. P3UMDS AS WETAt 

J»S'E-"iIC 'lET'-Yl. 

;RSE !ic :n r T-Yt 

A9SEJ IC PE T. &ELEM3E 

t?SE.'.ic rvxcKLa^ine 

.. ■" .IC T-*I :xI3£ 
A5SE ;ITE 
i.rST .r 

' ! 
ASCORaiC ACID 
•St-'Prt-LT IP-T^JLE'Jf) FUMES 



l*AA-3tT«£lTxA'-?=HY0R6XT^ETRY»BICVeLd 

(33.:)OCTA: E 
fZEL-IC :ci3 
IZETXC-!.' ! 

AZOFT ■••• 
lil-.-'"I SOdUT*! iC 



^,2- u'CXSS&JTi .E 
••'.2- • ' . >PA,-"£- 

62*38 l r -' . II E 

-.-."-. ;.-• -»i-yClC (3,*,1) l*iCVfi.VE 

3ARJTE ft"5fa'E B-rttfllV SULPHATE) 



1-13.6 
15-17.2 



:-34.a 



1-1*45 

x-a»6 

1-57^ 
i-22.7 



1-«»9.2 
1-37* 



1-372 



10 -2 3. 5 



1-176 



12P-0 650 
ltiS-B 525 

i3?-e 

1( 2-8 
L< 5-B 

19V-B 19 

I'VE-* 

3 • - ' 
22.:-m 0.5 



50P0P - LO-O-IHL-'SPG-'* 
1000 - TCL'1-IHL-HI.N-4 0- 0.60- 6 
13<5--*-L'JlC-J'U--::3-<* U- 3.60- 7 
iCOO-K-tlSQ-O^L-auT-tJ 



lOilO 



2:7-- 
6 ; - • 

6S»-M 

1 ■».-•: 1.22 
-D 



C.5 
1.32 



.65 

0.5 



1.1 

0.93 



- 
533-': 
73. ■* — 
15* . 5-q 
i' '• - - 

ec.=-a 

65--,' 1.J2 
19E-M C.3 



615-S 

les-a 

It 5-B 



0.5 



i2j-a 

1?3-S 0.05 



-55-c 0.2 



975 - LCLO-IHL— ^AT-1 U- 
Ml-K-U150«0*L- v l.'S-«» 
186.0-1- -L;35C-OtTL-6PS-«* 
1.9 - T'LO-IHU-H IP'-* 



H.7 - TXCC-I-^L- 'Af -2 

400c-k-l:;i_p-ip:;-'...t-'4 

675-K-U)5C-'3RL-'?^T-H 

1 50 o-k-l;i-jc- IP -i--<-.T_ l+ 
2-K-L^L?-C L- ■ -<* 

ICO)- -l r f -Ti-^-.i Y-u 
565 - LCLO-IhL- V-*4 
131 - TCLC-IKL- *' '•-•' 



l37.0-X-L.3SLr-^CL'-C-T-H 

»*O00-K-L''L l-IPS-^AT- 1 * 

b-A-LOSO- JPL-^.-.T- 1 * 



25-K-LCLC-r'.S-- -T-4 



100 - LCLO-lHL-rAT-(+ 
0.11 - ICLO-I.-iL- ■■'-■■■ 1-h 



J. 90-10 



675 



,i X 



19 1-1* 

•*7)-d 



1.6 - TCLO-XHL-HKW-H U- 1.60- 3 
1.2-X- 

o°-K-Lr50-IP^-9AT-'* 



I- *22 

I- 20 

I- f»22 

1«*0 

265 

P165'*000 



10 •-.••■ 



:- 



310 



i5ati.«« 



COfPOUNO NAME 



PHYSICAL-PROPERTIES TLV-TWA-CAR TOXIC-TEST-DATA 03CUR-INF0 phy O-RAT CUANTITY 
1 2 3 * 5 6 1 P. 9 10 11 12 13 iu 15 16 17 10 19 20 



3ARIU" A.'.O compounds 

B«PIUH ACETATE 

5A R J J.'i CRBO'.iiTE 

9APIUH C"LO'iI0E 

PAfiX'U»1 C-RC ATI 

±Liy^L Gi«w5£ 



BJRIU* 2-ET'iYLHEXOATE 

BARIUM FfRHiTE 

o;PV!" FL'JO r, ir£ 

SARI >■ '■■>' IT • .ATE 

B'*-TU« riTRATE 

S • 9J .. ■■• •."■ YL PHEf -1TE 



*i- . , 



3i=TJ-. e-»ALfctE 

PARI'; 1 " STEA«AT£ 

t^PIb", STVP..-./TE 

B«*XU« SjLP^hTE (SEE BARITE) 

EAPTb." S,LPr-I~E 

' T- I..ITKOPV.LOROGLUCIMATE 

- 'ITT ISEF atut-.nuH sulphate) 
pf rt'izixcc 

-z- ZE"E ?,%r i.xc ^cm 
BE'fZt IE - EXi ChLCIOE 
SCVZE'.E SULP^Q^ATE 



BE'.ZEJ.E-fL'LPHOMC ACID 

■sE'.'ZIZX' £ 

9E N20 1 C CIO 

BE!??OJ IT^TLE 

?-*£ ZCYL-l,3-CICHLOPOPf>OP£"lE 

ar; z;yl PE*tCXIGE ( f)RY 



&E* ZYL C-UC=ICE 

5-BE.tZYL-?«5-0IKETHYL«2-I , *IOAZOLIf*STHl0NE 

t,-B£. ZYLXSOTMAZHLE 

3Ef 2YL-T<I<VLKYL frr/'OfJlUW CHLORIDE 

gr| ZYL-T^IIETrtYL APHOMU* CHLORIDE 
jFRYLLI"-' 

BE'RYLLIU C.-;C-..-TE 

BE«YLLIU- CHLORXCE 
-f ; 'YLLij- hyl-LXICE 

SfRYLLfU' MTiThTc 

RE°ylL!u- C>i*£ 
fjERrLLjlJ SElEKATE ___^__ 

<• beryLliu- sulphate 

8ISfC""YL 

rlS-b^ZtL ETHYLENE DIAMINE DIACETATE 

bXS(P-ChLO«CPHE'\OXVl METHANE 

■..-,- •IS(l.'4-CI , .ETHYi. PE'TYUI-P-P«E'1YLENE 

I" :i 'i i 

EIS uT" >\C SALTS 

3IS' ! UTH TELLUeiiLE 

8IEP-iE"1L-« 

BlSlTRI- •.-f.LTYLTlf,)OXIDE 

■i?' 1 uls~ b-oxynaphtmoxc acid) 
p?ric act: 



10-1049 



9SC-H 0.5 
0.93 
17UC-B 
156!' -13 o.ei 



128' --, 
592-^1 0.95 



L 100-26,1 
S 0.03-20 



1-291 



1-1021 



I5er-i 

" 77C-'. 

ec-a 32 

157-,- 0.5 



iee-rt cr 

1-96 121. ~-h 

1-20.2 22P-B 



Ifti-M 



13f- ■'. 

IP7P-M .0 02 
,C02 

»*■« -;• .oo? 

151-0 .002 

' - • .002 

2S-0C-V .002 

" *5f-- .002 
70-M 



27 3-*. 

57.'.- 10 

2.S 



236-K-L r }L0-n»L- r ':T-i+ 

630-K-Lt,L0-CRL-RAT-<* 

80-K-LOLO-ORL-H •*>-* 



3 50-K-LJLr-IRL-GPG-l 
3 55-K-L35a-CRL-"uT-i* 



I- 3600 

u- «*es 



355 



650 - TCL';-IhL-Hr"N-<« ij- 

?«&-i<-LO50<*''.Rl-rat»« 

17 0-,<-LO50-':s , L-CAT-'* 



1.30-10 



7'4Q 



7E LSBn-ORL-P'sD- 1 * 

1 C 21<t-i\<-L05d-C<U.-r JS-* 

2370-K-Lf5p.nrtl-." S--* 

I&C-X-LPLO-SCI/- -oS-h 

1 12 - TCLS-IHL-H " -<• 

1 6b - 7CLC-IHL-H. K-«t 0- 



1 0.1 - TCLO-IHL-'-H,»j-i* 

<♦ c -.- > -Lr.5r.-xPR-GPi3-»» 

«♦ 86-* L&&b"QP'i.- l 9AT><t 

<« o,p-K-Lnsa-xvt- B AT-t 

<* 50i-^-L.t5 3-IPR-nAT-«« 

<4 5*-K-TOLt/-IPfl-RAT-«» 

* — l.S-K-L'3SJ-I>-L--AT-<* 



PI-30083a 



I- **55 



0.21-10 



U- 0.3 



96 



J • I! - . 



1900 - LCLD-I-L-- . -.T-i, 
19a-K-L?5 0-CRL- o iT-'* 



6u,i--<-l:l*-:-<l-. ",-u 



194 



p- 



j- 
i- 



266 



30 
«50 



• 






CCs=>OUf:0 NA1E 






POP'O'J 

borc: cMBirr 

aOnC* OXIDE 

3CRON T**i>! O. JOE 

»o«ci trichloride 

-.-.»r; tpt FL UORIDE 

C°0- ic fcCIO 
&R0? I" E 

aoOrMi r PEMf.PLUOlIDE 
p.goo-0 -i :sni_£ 
.-'--u 0-> ib-0I^lTRO8EMZA<"ILIDE 

3--, 5-3: IfT^OeENZAVILIOt 

PP* UL50 T"Ic*ir O-EThavE) 

n---. TT.-C»f|,^AMLIOE 
?-r-;^ [»-w.'.IT* DPI EVOL 
■- ■ , -.-. IT 

. . 3-0- .-: IT?OPr^- 'l Pit. SALT) 

-3-f.lTrOS-LICYLftMLIDE 

. r-<-; [J .CSALXCYL* .ILI3E 

i»-8 ft 0" 0-*-) IT liSALICYLaMLIOE 

H-3P0' 3-5-!. I'-' OS-LTCYLi- ;1LI0E 

C-c-MTmO-0-SALICYUOTCLUIOIOE 

1,2-blta: • 
i«s-9t-T< rc;:E 



gi U'CIE' c-StYRENE FIE.SI 'JS 

-'.TV r 

?-?UTj\0; r (SEE PETHYL FT"YL KETOVEJ 
bUTE E-l 

TCXY ETWfi'.CL 

'.-BUTYl "CETATE 

"S-8UTYL 'CEt-te 
T-BJTYi. ACETATE 
3uTY L ACETYL R-ICI'.OLEiTE 
'.-BUTYL I CfttL" TL 
:. -BUTYl r>LCCi*CL 

S-B'JTYL 'LUGHOL ______ 

T-BUTYl .U'hI. 
C-BUTYLA I:.E 



'« 



BUTYLATED riYOrOXYTOLUENE 
S-Pl TYL S El.ZE'.E 
i-B'JTYL "El 7c:. E 
T-3'iTYL Ci^/.TE 

'.-'TYL BEC~?L PrtTTfATATE 

PA'TYLE' rS 
BUTYL-a-rTMYLHEXYL PHTHALATE 

- lTYU 'LYCIlYL ether 
T-&UTYL -.YuROPERCVlfE 
-L'TY_ ISCOCTYL PHTHALATE 
34JTYL LTET/.TF 
BUTYLLXT-lJ* 

BL'TYu •' ' t SI ,'-1 CKLORI?E 
BUTYL '■E-C.PT.'.j 
B'JTYL r'ETHACKYLATE 
BUTYL <-JlTRCSCl ITr Or-UAUDI.'.E 



PHYSICAL -PRCPERTXES TLV-YWA-CAR TOXIC-TEST-liT.' ©3CUR-I PO any O-RAT QUANTITY 

1 2 I * S 6 T A 9 18 11 12 13 1* 15 IS 17 19 19 2o 



«*Q-lt 
1-1?. 7 



175-21 



L 



23( :••■ 

2»J C-"- 

«::-.* 10 

91,7-3 10 

12..-T 

•110.7-9 3 

1CS-G 

56.7-fl 0,7 

«»T.£-B 0.7 



l<*9.5-9 



R 18<*C-21 



-•♦,5-8 220" 



2A-19.a 
71*2*20 

3"»£P-21 

0.6-20 

15-25 



10-35.3 
5*5*2 «J 

13-20 
h J-2'4.5 



1-15.6 
1-22.7 



•0*5-8 12C0 

79-3 590 

-6.3-8 

171. 2*8 

ISfc-B 

U2-S 

c .6-r< 

22C-V= 

€9-9 

117.5-E 

99.5-3 

a2.e-3 

77-E 



2*3 

7ro 

950 
950 



30(1 

450 

300 

15 



173, g-a 

lc?.l-fa 



0.1 



0.4-2C 



'200C-K-L050-0.a- ''US-M 



100 - LCLO-XHL-RAT-H 

109 - LC5*>-lHL-5 8-«« 

1200 - LCL0-Xr*L-13T-« 



R- 0.31- 6 



iB20-K-L353-SCU- v iUS-M U- 54fl0- 8 



15-K-L f ?L0-IP?\--'bS-'+ 



285-K-LT?r-THL-CAT-2 u- 2.<*0- 7 



1 65H - LC50-IM.-RAT-9 U- 14*3 -11 

1 6000 - LCLO-XHL-RAT-9 R- 29.50- * 

0- 3.00- 6 

1 lfSC-K-LD5C-CBL-SAT-4 

1 960 - TCLC-T^L-- 1 " -•♦ U- C.20- 7 

1 " 950 - TCLO-InL-r-M'i-Jt 

1 950 - TCLO-IHL-M "•-•* 



532S - LCLO-I-iL-- AT-* 
1 77 - T:l"-I"L-h '.-<♦ C- 

1 _ 771-K-L' ■5j-I?c-- j ' -■» 

1 600C-K-LT L r - ''SL-H. T-«* U- 

l ppc-K-i ;-•:-.: u.-=.at-«* u- 

Sttl-K-LDLO-CRL-CAT-* 
22«»0-<-Lu50-CRL-a4T-«l 



11*90 



I- 1670 

P-10^200 
U- 1090 



'.,- 1485 



270 1 

188-3- 25 r 



95-5 2 1 

163-B 



205ft-K-LD50-")HL-RAT-4 

1500-K-LD5:-ORL-RAT-h 

' JOO-rt-LELO-IPR-RAT-4 



13 - TCLO-IHL-HT^-* D-3.0026- 8 
256-K-L r )L^-IPR-f,;jS-4 



D- 


3.20- 6 






215 
5590 


U- 
U- 


1.20- 7 
0.72- 7 


500 
2240 


u- 


310 






2030 
1500 


I- 


2970 



U- 265 



COMPOUND NAKE 



PHYSICAL-P30PEPTIES 
1 2 3 



TLV-TWA-CAR TOXIC-T£ST-OflTA COOUR-INPO PHY C-RAT QUANTITY 
*♦ 5 6 7 E 9 10 11 12 13 !<♦ 15 16 17 15 19 20 



I 



\ 



»r 



BUTYL CLEATE 
T-eUTYL PEREr,>.20*TE 
P-T-euTYL P^E':OL 

V'-SCC-BuTYL-'i-PhE'.YL-PARA-PHEUYLEr.'ECn^I^E 
^UTYL PICIf OLEATE 

£"TYL »vr?ER 

BL'TYi. STLA^ATE 

»l Tyl TT' CO' POU'OS 

o- •■•UTYLTfLUE E 

fll'TYl ri- TK*T£S 

WthMOWtBt 

. _2:_jty--h ; ; -rr -.-amline. 

I\E 

-'jTYnIC iCIO 

c*cc:ylk Acn 

C*:. T . ' C CO..POUMOS 

CA* IU' BEi ?OAU 

C • C - ■ I '. * C_HLO'<ICE 

Ci- 'I'JM CVA iJwE 

C I ' IUP P.-LT-a 1 EXOATE 

ILK FLU33X3E 

cwn." its.t£ 

ca yiu'i p»iCS°H*T€ 

C« I r.SSl'U CYAf.'IDE - 

c • ■iw r tuf -.r^E 

CiJ v IU« £UlPh; TE 
C ' . IU" c Ul.p -ICC 
CAP^'IL'" S'-LP -CSEt E«IOES 

_f ;fpei- E 

cue: 

CALCIUM tCZtiTt 
CU.CXU1 .'LGL.iTE 

CILCIL" f«SF .»T£ 
CALCXUti IPSE UTE 

C-LCI'.M Cth Q I'E 



L 0.33-50 
L 1-70 



L 

k 

L 

L 0.<*3-20 

S 

S l-39<» 

S 

S _ X0-656 

S 



173-e 

233-3 
275-3 

~~ 220-B 

TS.7-H 



C.-LTIi.- " - r • ATE 

CALCIU.1 CJSE1..ATE 

C4LCIV C*LC*I0E 

C-'LCIV CIT- TE 

CALCXU* CYA' ! ICE 

']"' CALCXUfJ CYANIDE 

CI'JM :iSC.:iJ- ETHYLE'-irOIAFlfiEtEtJCA ACETATE 

H CALCI'J" : ISISLPHI-E 

CiLcr.'-« :ruf:YLiEf ZE'E sulphot.ate 

CALCIL'-' r-ET^YL^EXOATE 
|" C'LCIL" PLUC - ' 

CAICK'S -YC-'I-E 

ciLciu;- r-YO^oxtCt 

CtLClU" -Ykjc-ilO^ITE 
CALCXtH ICQATE 

calcxu*! i crt. E 

CfLCI'j" ISOOCCAI.OATE 
_ gALCluy tI6f'Hy.i- B .HC»:ATES 



1-1112 
1-1000 



10-993 



2308-K 

p£5-;-. 

772--1 

1300-K 
350-0 



600- .J 
-0 



6 



152-9 

163.?--, 

??:..-, 

321-'. 0.1 
5&0-M 

2oc-r> 

1100-' 
3 5 — H 
9CPC-* 0.05 
150U-'' 



135C-M 

■ 
175C-M 

QH2-K 



ul6C-K-LDLn-fPL-RfiT-4 
2520-K-LD50-SKN-»-T-<« 



J.5C0-K-LO5C-CRL-RAT-4 



2po-k-lcl:-ipr- MS-t 

29'*0-K-L r, bO-0«L-R«T-t 

13?C-K-L050-0"L-^.'T-(» 

15-K-LJL0-I"S-KAT-H 



15;.-x-LC5C-C^L-:-' : '5-'* 

9 - TCL0-IHL-- ,H-H 
65C - LCLO-lilL-'VJS-H 



2-K-LCl0-SCU-R:.T-<* 
90-K-LCL0-SCU-WT-* 

150 0-k-TCLO-" , HL-R.'-T-i* 

52-K-LC50-IVS- UiS-u 

T53-K-T0La-tlfiK-H r -H 





1500 






U- 0.03-10 


2<*90 






U-?. 0036-11 


29«KJ 
135J 


3. 


20 
926 



u- 



10 00-K-LP50-ORL-PAT-I* 

l«»0fl-K-LD50-0RL-*8T-<» 

39-*-LP50-0'<L-P.AT-* 
\3e00-K-LD5O-IPR-RAT-<* 



0' 


5 


y- 


5 


u- 


5 


u- 


5 



200 



U- 9<*20 
u- 56655 

1000 I- 16365 
P- 6685 
UE-132765 
39 

„-12C765 



JE-120130 
I- 2560 



COMPOUND SA1E 



PhYSICU-PHOPERTIES TLV-TJi-CflR TOXIC-TEST-: ATA OOOUR-X*;FO PHY C-RaT JUA^TITY 

1 2 3 <♦ 5 6 7 6 9 1: 11 12 13 m 15 16 17 13 19 2q 



CALCIUM LINQLEATE 

CALCIU" I AG iESIU" HYDROXIDE 

CALCIC "AGVESIUM OXILE 

CALCIUh .ap -T- •f.'ATE 

CAlCXU" ',EO-CECA'.OATE 

calchh • itr*.te 

C VLCXV --^T'a'SILICJTE 

CALCIU- 2X1 i 

CaLCX*. ": c^-.TTThE ' 1TE 

CALClU" : ■ iTtS 

GALCIU1 PHOSPHmTE^T'OHOBASIG 

CALCIUM ^L< ■ .. If.TE 

CALCIUM PROPIONATE 

C.'.LCIU'; SILICATE 

CitCIUi' ?T' M ' TE 

C*LCILO SULP-ATC 0IHYD3ATE 

CAICIUV SdL°Hi,TE 

CALCIUM TftLL*TE 



56 k -M 

255 :-m 

17 '-M 
200-0 



p2o-k-l?5o-ipr-*at-<* 



•JE-506760 
I- 23>»e5 
U- 15 



-D 

i<*5;-d 



CALCIL1 THl1tr.\'iATE 
C-LGTUM KYLEWC S'JlPhONaTE 
C: P-»C«* 

:c acid 
c Dr :ic . en 

C_A P R PL AC T Af 1 

C-jP&YLIC "AClS 

CA e Bo\ BLACK (SEE ACETYLE\E BLACK) 

re.t-90'l CmLO.?OFOR m EXTRACT <CCE> 

C.iSfcD i OIOXME 
CAP«U"J DIS'JLPHIOE 

C',r-RL.\ '•"O'jOVICE 

'. TETHASrtOrtlffE 
CAP.BOr; TfTP'CHLOPIOE 

Yu CULL % IDE (ALSO PHOSGENE) 
CARBOXY' ETrlYL CtLL'JLCSE 

c*.3:i\ 

CASTOR OIL 
IkTZOtvL ULSa PYm CATECHOL) 
C r LlLLrs-: ACETATE 

cellulose acetate butyrate 
cellulose i.:t^.,t- 
cfllulcs- .rege.verateo 

_ccr'iu" 'J.'.PHTHE'iATE 

"c r :i- wrrw 'i ,z 

CETYL ALCOHOL 

CFTYLOI'TTHYt AK'TONIUM BROMIDE ALKYLATE 

CETYLPY^I JPUuvI-bRONIOE 

CETYL ?DLPtiME 

CTTYLT-I ETHYL-AHhaMIUI BROMIDE 

'ty-imc'P-ZUittL 

CHLORA^P-EfaCOL PAL^TATE 

CHLC- | 10 (SEE COLO TRICHLORIDE) 

C'HLOROXAZEPOXX^E nYD.10ChL0"I0E 

CHLO'RX*.*TE0 BE'iZ£r«E 

CMLORir ATEC C/h.PHEVE (SEE TDXApMEiE) 



'- 



3<*5 



0.18-20 
6-120 



17 : -v 

20'>-D 

6'l-M 
?3"-3 



12 



3.5 



-57. '-S 9000 



■♦00-23 <*6. >-B 

-191. i-S 

" in-96.3 i. ■■-" 

100-23 76. »-g 

113n-20 &.3-B 



13-11? 



31 i-3 
I0«i-rt 
26 i-H 

16-1 



6-;, 
55 

l.«* 
65 

0.«* 



<».5 



900-K-L050-IPX-RAT- 1 * U- 10.00- 8 
129-K-LC50-:v\-"i.S-<* 
in50--<-L^50-SK,J-^ T-4 
33 - TDLO-IHL-wi * -u 
600-K-LU53-IV.V-' LlS-i* 
129-K«L0SP-lV^-"AT-« 

366'' - TCL0-H'L--"-\-<* 

300-K-L2LC-SCU- jT-"* R- 0.65- 6 

7V; - TCL0-TH«_- : <M*'-«l 
1C00-4-LC-LC-'. Rc-H„Y-<» 

12P - TCL'I-IHL-M'W-* R-13«*.60- 6 

305 - LCSO-IHi.— *»AT-H R- »,0IJ- 6 



39S0-k-LD50-:.RL-^at-u 



~27. -1 
•*9. -fl 



S'.-M 0.5 



1P26-X-L350-CRL-RAT-'* 



12F-K-L053-IPR-R3T-** 

693-K-LD50-ORL-RAT-<+ 



5«6-K-LH50-0RL-PAT-i« 
2r00-K-LPL0-ORL-HMN-«* 



39*0 
1C26 

693 

5*8 



L'- 


66260 


-- 


22030 
50 


u- 


lc«*5 


'.. - 
U- 

I- 


10 
3233 


i- 


2950 

1C7C 

2665 

670 

10 



COi'POU'jD NAME 



PhYSICAL-PROPEPYIES TLV-TWfl-CAP 
1 2 3 4 5 6 7 



TOXIC-TEST-DATA PO0UR-INFU PHY O-RAT QUANTITY 
5 10 11 12 12 !<♦ 15 1* 17 19 19 20 



CULMINATED CIP-Z' ; yl 0XX3C 
C«U.CRIHA T Eli PrtRlFFI.'S 
CM.ORINVTED TftXS03lU«< PHOSPHATE . 
CHL9AX' E 
'■ LCRIME CZ9XX3C 

■"-L r - T' r THJFLUOniOE 

>RGACETmU£hYC£ 

«-c:-'l , :"'>5-,':et.-- i^csalicyla^ilide 

Z, >."-~y ILI' 

}»0-E\Zi .ILI"F. 

J~E 2E ;t 



0.5 



■»?&£ ZIL ' fE 
r.-L-'-T-- ZjLKEIE ■■•ALO' 0' IY°ILE 

r.i c=c~r:i "' :t^: e 

»-C 'LC-R0-S-5 : V;:-*-* iTTCSillCYUmiCE 

iPorE c 

• - - :- u ■? . ' •■ t.-a'ie 

"£>► . ,2-1 I .Y • ' r - r YL S~L° l •-" £ 

'0-?,5--.I FT-CXY-S-"IT*3S«1.lCn.;\XLI©€ 

--c- _--' -3,«-» r.TT-.c=EvZ-.' :li".e 
;_r-L" ; - "-I. 1 -' M rT">?sEr 2S"IUI-E 
- ' , ■■ - I : r ' E Z I H •« 
•,.-.,--. .t.x-- i rT3P-»- a t 2-5TPLUIL-I3E 

i .,-^ i _.- : v;-3,-- i :t---.- ' " r "L.'::r.E 

;-C l ir-'"-3-<i-Ll TT^CSuLITYL- rt-iOE 
-. - c - • 
- , ' FXYL-««*-CX'.IT*:e«£:CLtTEC*» 

■ v ^ 

\-C-l' : :.-?--'■ fLX'E 

- ■ - ■ t ■ • . 7 ! ■■ 

- l i ":" it • r-*i_ ET-r" 

;--.. L : ■•:.-; : ■ Thyl-^- 1 TT-: SALICYAMUX^E 
■ '- t THYl. D f-"' 
..• it.rp.-' k -s---XTK'C' i" >•.'-' T LF"c 
^-C'-LC S > -*-■" IT? ' -I' E 

;-OLC° ',-<*- iTR0 f E'«2' 
j-CHLn*<!»-3- :t-c- E 7 '."ILT'JE 

3-Cf-i :°r-:-' it ■■■:-'.• zaMUOE 

7-c-lc-:— »- it? :■--' z* i 

^-:-L r . '■•--- . n^c :"'.* zamli^e 

- -'■•; - •; ! r*G"S /< MLI- E 

*-C' LCPO-2-MTf r- -' ! ' Z ! 7CLUiriPE 

T . r _- L r'.- .-;-•: lF'i-C-'i ,2.' TL1.T" IfE 

« _:- Lcnc-a-MTP-C* ' •■ 

p-cmlc^c-3-i.itpc-c-salxc»la; ilise 

— 5^C7lC 6 C-3-- lTr-CS-'UICYU ILIIE 

:. c ,_-. 5 . 5 .: TTrr^Lic^L. !<-::-- 
■'-c-ic.'i-i- :t*iC«*u?cyl> ili'*e 

?-C^LCPe-3-' n«C&ALIC"rLw' ILI'E 

4-CKLC e n-*-- ;T-G r 'i:cu-. tli'Z 
_-'-l" • — -^- r, c-..!.;c»L- ILI!"£ 



6 <*300-2O -24.5-? 3 1 

G 9.5-3 0.3 1 

ii.fi-a c.» _ 1 

3 1 



s ,8ia-a 



9^-3 



mh - tclo-t^l-" '"-■* 1- c.91- 6 
5? - tclc-iwl-k: +"* 

?65 - UCSJ-I^L-'AT-a 



56-« 0.3 1 
". t 2 1 



119 - Y'L^-lHt-H" '.'-I 
?56-K-tU5">--Rt.- 'US-H 



J- 0.10- 6 



1C-22.2 131. 7- c 



31-" 5,t 1 
67.' ■•!> J CUT 1 



-ufl«*»«E 55C0 



SSGC - LC5«-T J L-' '..' -* 
17f-K-L."»5a-C5.L- •■*-, 



J- 26C 

PI-649926 
29 

23 

2^10 I- 2580 
179 




1 
1 

,C05 1 C 



50 - TCLG-I- L- " --'♦ I- 3i20- b 
5eC-K-Lt559-CRL-PAT-«» 

f. - TCLu-lHL-'t.'S-t 



1&60 



;. 3 ? . r - 3 100 



J62-K-LD50-SKN--ET-'* 



, -K-LCL?-IPR-"H 5- u 

15-K-LrL*-IPP- ; - ,,:: - a 
15-K-L' LC-I^P- 5-«» 

..".x-i.-L.-:f~- 



■■^ 



copouro na;-e 



PHYSICAL-PROPERTIES TLV-TUA-CaR TCX IC-TEST-D ATA CCOUP.- U FC PHY O-R AT 2UAMITY 

1 2 3 <♦ 5 6 7 3 9 U 11 12 13 1* 15 16 17 IS 19 2o 



fh-. 



3-CHL030-3-MTR0-?-SALICYLCT0LUir.I0f 

H-C^LO"C-3-f'lTRC-'5-SAlTCYLOTr J LUiriDE 

6-CKLC D 0-3- . I T^C -0-S ALTCYLOTOLU I T. ICE 

? -CriL 0-5 3-3-'' I TRO-P-SALICYLOTCLLIC IDE 

'-CHLCHO'sHE» OL 

O-CHLCCOriE .'l (SEC BICCNTES) 

P-CMU'SO^t .OL 

3-CP-OLORUPf -Ei.Jl 1-1.1- ,I>ET<YL L'REA 

o-C"LCr G-PHEuYL-P-CHLORO&EfiZE'JS JL.PHAP tTE 

C-LO^OPR-- E 

C •LCPCP '"i"A2I E ^YCROC-LCriCE 

_C-LCPrPSi P*.riLE 

l-C-LC^' 1 "'-^. .E 

f>.CSLaP0=TY o L' E 

OLTRCS.iPh': TC fClO 

?-C*LCROT»*ICPhEh»CL 

't-C w l.T J 0-0-T'LOXY-ACETIC ACID 

C-ChtCOTCULEcC 

,'-Ci LO-T-s-iTP IChLCKOfETr YD PYftfCiNt 

C'LCPYL -YOR.TE 

C*PLESTC*Ct 

C> r LESTt=YL CHLOPOFOarATE 

c clic r:i j 

c .ci r r ^it/^tkate 

CT&LI't CHLORIDE" 

C^Ror E PIG. r '.TS 

• ic -cir (lee ch^o;*iu m trioxioE) 

C«-'HO; IC f iL'-^ICE (SEE CHr.O v ,IU. v ChLOFXDE) 

C> ti: FUGMEE 

C«*R0 IC CXIOt <SF„E CHROMUii OXliE) 

' .IC SULPHATE (SEE GfirtDKIti-. $LLPrt7.TE) 
CNRC-.I'"l 

CPPO.'II •"> CStLUBLE«CHR&K>U$ SALTS) 
CH^Ofluv IHS^LUbLE CO-PC-u^OS) 
CHRCf:iU» iCLT.TE 

curofi! - chlt-<ipr (sce c-'-o-ic ch.or1cei 
chMFil?' cy. i:e 

CnRCMu"' LXO'vCfULP^O.iATES 
CMRCMUM OXILE (SEE Cl.P.Q • IC OXIDE) 
Ct.PO* IUM POTfcSSXUV SULPHATE 
C^Rr:- IL'r 3ULP'»-Tr (SEE O-FOFIC S(JLPh.»TE) 
_ChRC;-IU". TH I OX IDE (SEE C-iROfIC ACID) 
CHV-'OTOYf SU. 
CITRIC ccIO 
CLCFlBRtTE 

CLCFlfOATE DIETA* OL4HIf,E SALT 
CLOPIT.OL (ALSO COYCEM 

COAL (DUST) 

CCAL TAR PITCH VCLATILES 
COe*LT CCUST ::-D PUKES) 
CDPALT ACETATE 
CCDALT PLL'E 
CCB*LT Cv'LOHICE 
C06ALT 2-ETHYLHEXOATE 



S l-«»«».2 32.S.-M 
L 1-12.1 17*.!-B 
S l->*9.6 <*2.6 -I. 



1-32 



59.«.-3 53 



•♦•♦.t-B ""8 1 
2dS 1 

151-9 



570-K-LrbO-ORL-aAT-H 0-. 00016- 6 
670-K-Ln50-rjRL-H AT -'» D-. 00019- 6 
67O-K-LO50-CRL«RAT-<» 

?C0 0-f.-LC5"-GRL- r 'AT-'t 
l*Cfl-K-LC50-CRL-RAT-i» L- O.uf-- 6 
I'.lH-H-TCL -Z°L-< ' '- 1 * 
Sle-K-L"J53-IP«-SAT-i| 

19 = v-r.-LC5;-CSL-"~T-H 



7 0-K-LP50-"iRL- c :T-«f 
82 - TCLO-IML-^ •'.-« 



570 
673 
670 

2003 
1953 



i?«: 



7C0 



0.10 
19* -M 0.10 

158. « -H 
1001 -^i 



1-1616 



ie?c-^ 



15E-f 



0.5 

1.0 



0.1 



«+ C 



<,no.K-LOLC-SC'J-".S-'» 

160B-H-LCL0-SCU-PR6-1 

; ttO n -k -LD 5 -r RL- ""• T - <4 

«0C-K-L_"5'-I^R-''P r -->» 

.' .11 - TCL0-I-L-" M-H 

ie70-K-Lfi5G-<HL-rUT-<t 



247-K-L:LC-IV r .- US-H 
400-x-t:lo-i-p- -.-T-"* 



lJS-K-YOLC-H'.P-HAT-H 
leTO-is-LPSG-CPL-lAT-H 



125-K-TDLO-^P- -AT-<+ 



2«*7-K-LjLC-1 V^-.'L'S-"* 
C.ll - TCLO-InL-^ 'N-«» 



3<*30 I- 12«*5 

u- i^js 



167j 



I- 
I 



531 
1356 



1373 



975-K-L050-IPR-PAT-'* D-10440 - 6 



10 1 

2.0 1 

0.2 1 

lH9f-M C.l 1 



10<*',-M 



I- 331 
I- 1356 

AS- H762 
PI9999999 



20-K-LOL0-CRL-RHT-* 
25-K-L r j50-IVN- w >US-'4 

55-K-LD50-ORL-GPG-4 



P- 
U- 



261"» 

10 

1 



COMPOUNO NAKE 



PHYSICAL-PROPERTIES 
1 2 3 



TLV-TWA-CAR TOXIC-TEST-OAT A QOOUR-INFO PHY O-RAT QUANTITY 

* 5 6 7 8 9 10 11 12 13 14 19 16 17 13 15 20 



COBALT ISOOECANOATE 

COBALT LJ'jCLEATE 

COP/LT MPHTrEf.ATE 

COBALT KECCECAMCATE 

COBSLT I'XTRATC 

XfifiALl itlCES 



10C-f 

laoo-M 



390C-K-LD50-CP.L-OAT-t* 

4C0-K-LPLJ-ORL-RBT-«* 
170C-K-LD5C-' Rl-PAT-4 



*-f 



COBALT TfLL:.TE 

COCCr.LT PATTY ACIP 
.COCOLUT Pit 

COD OIL 

COPPES dust a;;d rxsT 

. CCPPER Fu" E 

copper acefoarsemtc 

copper carbonate 

copper c-lcpice 

c r pper citrate (see cupric citrate) 

copper cy'..:;e 

_CJ3PPHR DISOriJh VERSEMATE 

COPPER 2-ETHYMEXCATE 

rnppjra 9-HYDS0XY9UXNOL1NE 

COPPER H \PhTKENATE 

COPPER MTPftTE 

COPPER OLE ATE 

_jcppr" C/.mr black 

CDP^ER C<ICc ^ED 

COPPER P.^«- »IhO ^tfJZOATE 

CO°PER fl-:tHOLl'.OLATE 

CCPPfR SALICYLATE 

COPPER S.LTS 

COPPER S03IU I CITPATE 



1-1620 

1-1028 



2CH 

106? -H 1,0 

10P*-'-> 0.2 

200-0 1.0 

49£-rf 1.0 

-0 



i.r - t?lo-:hl- u 'n-<* 

2?-K-LQ50-ORL-RaT-<* 
159-K-L050- n RL-liT-'+ 
l<*C-K-L053-CRL-RAT-.» 

50-K-L0L0-IPR-RAT-H 



210-0 

1026 -D 
1231-/, 

21C-0 



COPPER SUi.PM.ATE (SEE CUPrtlC SULPHATE) 

COPPl» TALLATE (SOAP) 
COPPER TiPT**ATE 

COP' OIL FATTY ACID 

CORr: OIL 

COTTON BUST 

iOTE 

CRESOLS 
__ 0-CESOL 

P-C^LSOL 

CRCTO' ALCEHYOE 
CM FCVAT E ( A LSO RUELENE) 

CRYOLITE " 

CRYSTAL vIOLET 

C'J-E.-.E 

CU'C'.E HYCRCPEROXIOE 

C'-'PRIC ACETATE 

CUP RIC A VV :Q':IUW CHLORIDE 

CuPRIC CHLoRIOE 

CUPRIC CITRATE (SEE COPPER CITRATE) 

CL'P'IC DICrtPG ATE 

CUPPIC NITR' TE 

CUP«IC SALICYLATE 

CUPRIC S'.LF-UTE (SEE CCPPER SULPHATE) 



1-39.3 

1-38.2 
1-53.0 



1C-38.3 



T.O" 



391-1 

0.2 1 
20 (-M" 

151 .0 22 1 

19: -B 22 1 

201-R 22 1 

ic.-a 

S 1 

1000-rt 4.6" V 

152-3 250 1 

15? -d 

115*8 



390 



1700 E- 



923 



J- 123 
PI- 3397% 

0- 310 
PI-557611 



22 

159 

1<*0 



I- 105 
I- 103 



300-K-LD50-ORL-RAT-4 



10000 - TCLO-IHL-^ <%-«♦ 

ftOn-K-LrLO-ORL-R^T-4 U- "0.031- 8 
1000-.' -LCLO-SKN- 'US-U 
l380-«-LD5Q-SK.\-R 3 T-4 U- 1.15- 8 
301-K-LPSO-SKI<i— <5T->i R- 0,004- & 
12 - TCLQ-IHL-H'",'-'* u- 0, 10-13 
_66C-K-L"!50-. , RL-'m-<* 
9-K-LPL0-&RL-P.6T-4 
125-K-LCL0-ORL-18T-4 
7000 - LCLC-IhL- u jS-'» U- 0.23- 7 
1260 - LC50-IHL-TAT-H 



300 1- 2270 

PI- 21779 
I- 683 



660 



I- 2*78 



'♦9c-- 1 - 



11H.S-H 



1.0 



30C-K-Lr5C-nRL-3sT-<* 



303 I- 2270 



• 







COMPOUND NAME 



PHYSICAL-PROPERTIES TLV-TWA-CAS TOXIC-TEST-DATA OOOUR-I'.FO PHY O-RAT QUANTITY 
1 2 3 « 5 6 7 6 9 19 11 12 13 1* 15 16 17 18 19 2o 



£f?*. 



CYANIDES 
CYA'IOACETIC ACIO 

1,CYAM0-1,3-8UTA0IENE 

CYAr-'QCOSALArtlKE 
CYANOGEN 

C'C! O r 'lTr,[ 

"CYCLOhEX~>E 
CYCLOHEX/.-JOL 

CYCLOHf!XA-.0';E 

CYCLOHEXfNE 
CYCL0HEXYLAHIN6 
.-CYCLO.'-XYL-2-BC,-/20THIA20L ESULPHE MAMIOE 

L.-crcLOH:xYi xsocyanatE 

CYCLC ITE 

CYCLCPr JTADIENE 

CYCLOPEWTAnOUE 

CCL OTETk Ah ETHYL AHINE-TETRANITRIMINE (HflX) 

C-CY E'lE 



t6-P! 



22 



35 - TOLO-IHL-HKN-H 







1050 


1 






200 


1 






200 


1 


L 


160-30 


£ 3-B 1015 


1 


L 




1«0-B <*0 


1 


S 




$*-* 








C.ll 


1 


S 




20 2-*' 




L 




*2,5-B 200 


1 


L 




130. i-0 





813-K-L'X0-ORL-*US-*t U- 1204-10 

•♦15 - TCLO-IHL-H»N-H 

20«» - TCL0-IHt-H,lN-i» 0- 0.012- 6 

33000 - ICLO-IHL-PAT-* 



850-K-LD50-ORL- r l.\T-<+ 
295 0-K-L050-IPR-MUS-H 



U «»«965 



820 



.••-Cy::e':E 

P-CY-E'T 

CY"E'«E Tui0CYft:jATE 

L-CYS7EI? E 

2,*-0 (SEE 2.H-DICHL0R0PHEN0XYACETIC ACIDS, 

H ER3ICIDES 

2,<*-03 (SEE blChLOROPHENSxYBOtYRIC ACID) 
DOT (SEE OlCHLOROOIPHEr.YLTRICHLOROETHANE, 

INSECTICIDES) 
OECABCRA E 
OECYL ALCOHOL 

QgKYSB OASIETfrTLJflHE ACETATE 

DEHYORCt?tttHrCAf'INEtEYhOXYLATED 
CEHYOROCr'ALlC ACID 
DCRCTON (ALSO SYSTOX) 
OEOXYCHOLIC ACIO 
CEXTRAf.ASE 
OEXYRANS 
"bEJTTf, m 

OEXTPOSE HYCKATE 
CIACLTO'.'E ALCOHOL 

0I-(P-ACCT0XYPHE\YL)-2-PHYRIDYLPETHANE 
1,2-0IAM:.CCYCL0HEXANE TETRA ACETIC ACIO 
2,H-Dimt.C-PHENCL DIHYOTOCHLORIDE 

"D P^AflYT 4R rr, E 

OXAZEPAM 

QIAZO; ETHANE 

D13E.;ZOT .IA/YL-DISULPHIDE 

QIBEUZOYLHYORAZIftE 

OIPORA' E 



17.-8 



10 



28000 - LCL0-IHL-RAT-4 



80-K-L030-ORL-HHN-* 



1-69.5 



800-K-LObO-SKN-RAT-H 
108. 5-H 1 1 16-K-TCLO-ORL-HV.N-i* 

99, T-P 0.3 1 64-K-LC50-ORL-RAT-4 

23 1-B H720-K-LD50-ORL-RAT-H 



6<t 
•♦720 



0.1 



7-K-LD50-OP.L-BWD-'* 



"35a-K-LD50-IVN-MuS-4 



U- *»395 



L 1.1-20 

L 



167. LB 240 1 4000-K-LD50-ORL-RAT-4 U- 5.23- 7 

3000-K-LOL0-ORL-ft<U-4 
15C-K-LCL0-IPR-'".JS-4 



4000 






~2"0.T-B~ 



-2 1-3 0.34 1 
16.1-M 



g.H-GXBR^fflJACXSQl 

2,5-1 I3NM0-3--1ITR0SALICYLANILICE 
*.5-DIPhCH0-3-.UTR0SALlCYL ANIL IDE 

'2,3-DIBR^.O-l-PROPANOL 
OI-N-BUTYLA/If'.E 
OI-SEC-D"TYLA.II\.E 



6 224-<-112) -92. V-B 0.1 



~4l0 - LCLO-IHL-Rf.T-4 
710-K-L050-ORL-RAT-4 
272-K-LCL0-IHL-RAT-4 



183 - LC50-IHL-H---N-4 



710 



2-220 



15-..-B 

13' -B 



2690 - LCLO-IHL-RAT-4 U- 1.43-12 



I..! 



COKPOUNO HA1E 



PHYSICAL-PROPERTIKS TLV-TWA-CAR TOXIC-TEST-DATA OOOUR-INFO PHY O-RAT QUANTITY 

1 2 * * 5 6 7 6 9 10 11 12 IS 1* IS 16 17 IS 19 20 



013'JTYL AHI.'IOETHANOL 
CIPUTYL FUl'.ArW-TE 

_liSrDieUTYLTHlOUREA 

31 BUTYL * ALEiTE 

.\MDI-SEC-6UTYL-PaRA-PHENyLENE DIAMINE 
TtELTYt PHOSPHATE _ 



DIBLTYl. PHTHALATE 
DTHUTYL SEbACATE 

&JPUTYL Tin OlLAURATE 

Ii3-0I3UTYLTHI0U»EA 

SIB'JTYL XA.MHCSE'l OISULP^inE 

QTCfiiciu' silicate 



2r2-B 1« 

2i. 5-8 
•2il-B 



1« 0-B 

;7--> 



1070-K-LD50-ORL-RAT-H 

200-K-LnL0-IPR-"US-<t 
150-K-LDL0-IPR-.*'jS-<» 

320 0-K-L050-CRL-aAT-H 
mC-K-TULO-ORL-MhN-d 

2<*3-K-LD50-CRL-RAT-*» 



1070 



3200 



2*3 



■• 



320 



S 10-5H.8 
S 



G 5A-16.1 



ft*., I 



OICAPOyl Pnln-LATE L 

OIC-tLC'E (SEE 2,?-DIChL0 O-r.APTHOQUINONE, S 

hE^.-ICI"?S.PU\GICIDES) 
DICHLOPAPhE*.'A?CwE 

OIC''LOPC/.CLTrLE:.f 

c-ctc-lo to&Ei ?e«:e l 

P-( ICHLRHObE 1 /.E..E 
StS-0IChL0R0:*Efv2I9INE 
2i»-0lChL0hP6Efc2XME ACID 
2.H-DICHL0R0-: Ef<ZYL*NXCOTXNlUM CHLORIDE 
^;CHLO<=C: lFLl',rtC-,ETHAr E (ALSO FREC.'i 12) 

_5»6-cICHtCrt0-2«S-DI>«£THCXY8EN208UI»J0KF 

iTS-DicfcLSRO-iiS-CIWETHYL hYdAnTOIN " S 

OIC'LC^O: IP> -: YLGirMLOPPETHAr-'E (SEE T„E) S 

DlCHLCO.Irt f YL T RICHLO«0£TH--.£ (SEE DOT, S 

II 5ECTTCX5ES1 
1 • 1-L ICHlOROEThANE (SEE ETHYLTDEi.E CHLORI?E) 

l«2-riCHL0PC£THAfE (SEE ETHY LENE r ; IC^LORISEJ 

1,2-CICHLC'OETHYLEfE L dOO-dl" 

DICH.'CRO ETHYL ET'-iER L 0.7-20 

OIC-LORO' ET^-'E (SEE METHYLENE C^LO^lDE) L 360-22 

H.«»-CICHLOHP-'LF-A-KETrYL BEN7HY0ROL 
l.l-DICHLO:C--ETVYL ?ETHYL ETHER 

atS- DICHLOHO- APTHOCUlNtWE (SEE riCHLON'E) S 

l«*-CICHi 0.-0-, ■-\IT'0«E,':ZEVE L 

J .l-CIC>:LCKO-)-:.ITHOETr-i E L 

2,*-EIC u lOI : '0-i'-'/IT f: CPHr*.0L 
3.«.-DIC«i 0*O-?--f ITROSALICYHMLIOE 
2,<t-GICHLC*CP. E'vOXYACETIC ACIC (SEE 2,*-C . S 

MER J K.I' ESI 



2I2-B 
J«3-M 



O.d 
If O-B 300 

~~ «3-'i «*50" 
11?3-M CAR 



-;9-a h95o 



~i?2-H 0.2 

13 0--. 

ioe.5-n 1 



f9-B 796 

178. f-M 30 

"♦0. 1-8 890 



153-M 



i;<*-B 60 

10 



1300-K-LDSO-ORL-RAT-d 



1 1.9 - TCLO-IHL-HKN-H 

1_ 500-K-L0S0-CRL- r 'AT-<» 

"1 ~ "" 300-K-LCLO-rRL-H IN-"* 

1 C <+7«»0-K-LDL0-CRL-RAT-<» 



1 

"1 5d2-K-L:50-ORL-RAT-d 

1 16-K-TCL0-ORL-H,"N-t 



725-K-LD5U-CRL-RAT-«* 

1650C - TCL0-IHL-H^N-i+ D- 

1 770-K-LD50-CRL-RAT-d 

1 5950 - LCL0-IHL-RAT-4 

1 10500 - TCLn-lHL-H IW-«t 

500-K-L050-CRL-RAT-H 



130 0-K-LD5Q-0RL-RAT-U 
150-K-LCL0-CRL-R?T-'» 



1300 



500 



U- 



7H0 



H.30- 6 



770 

500 
1300 



u- 



915 



'CICHLORGJHE-MXYfcuTYRIC' ACID (SEE 2,<*-OBj 

01 (P-CHLCtiCPi-E'.YL) METHTL CAR^I'IOL 

1,2-DICHLOKOPi'GPA' E (SEE PROPYLENE DICHLORIOE) L «*0-19.«+ 96.8-B 350 1 

1.3-GICHLOROPhOPE<vE L 1C3-8 

OlCHLCROTETrjPLUG^OETHANE L l?»-8 7000 1 

_£,5-LIC u LCP.OTHIOPHE'-£ ^^^ 

OICYm- CI- .IDC " S ' " 2f£-« 

DICYCLCHEXYLAf'IKE L 2I6-B 
OICYCLOHEXYL r.CIPATE 

nXCYCLGHEXYL fHTHALATE S 0.1-150 ee-n 

CICYCLOPEf.TAO!ENV L iROf: S 17«.-K 10 1 

GIElDsI^ (SEE ir.SECTICICES) S li-O-f 0.25 1 



l-i-K-LDLC-IPf<-*US-4 
80-K-L2bJ-CRL-MMN-i» 

~800-K-LD5:i-SkN-RAT-«» 

SCO-K-LPSG-CRL-'UT-H 

9t00 - LCLC-IhL-RAT-d 



500 



300-K-LD50-IPR-R3T-4 
373-K-LD50-ORL-RAT-H 



1180-K-LD5C-?RL-RAT-«» 
20-rf-LD5P-0RL-ca-<* 



373 



1180 



• 



COMPOUND NAME 



PHYSICAL-PROPERTIES TLV-TWA-CAR TCXIC-TEST-CATA OQOUR-INFO PHY O-RAT 6UANTITY 
1 2 3 <4 5 6 7 8 9 10 11 12 13 1H 15 16 17 13 19 20 



*~J 



nlETHANOLAKIfE 

OlETHANOLAKIf.E LAUPYL ETHER SULPHATE 

PIETHYLALUMjr.UM CHLCRICE 

DIEThYLA' INC 

ALPHA-DIETHYLAMIf.0ACET0-2,6-XYLIQI0E 

DIETrtYLAKlHOeAReiTAi 

DlETntLA ff X>*CfefH« ,0L (SEE CIEThYLEYhANOLAkINE ) 
DIETHYLfl 'HJOhYDRPCHtORIDE 
8i5-.JIET- Yt.-3t5-CXNXTR0aEUZAfiH.I6E 
DICTWYLE.VE PIOXXOE 
OIETHYLE*.E GLYCCL 

"XETHYLE'-'E GLYCOL WOflOpLTYL ETHER 

CXETHftEfE GLYCOL KONOETHYL ETHIrT 

CIETHYLE'.E GLfCOL MC.JOUETHYL ETHER 

:IETHYLE W E GLYCOL *0:;OSTEAPATE 

CIETHYLEfE T/fclAKXfcE 

ClETHYLETHA-JCLAfli.E (SEE DIETHYL AKINOETHANOL ) 

_"IETHYL FTHEB jS?E ETHYL ET^ER) 

ni (^-ETHYLKE>YLJ A^IPATE 
CI12-ETHYLHEXYL1 AZELAtE 
CI(2-ETHYL!.E>:rL) PHThALATE 
Cl^-CTHYLHEXTL) SEBEC.TE 
^IEThYL :jITRCS£.MIKE 

_ciethylotilfestr:l 

%,N-CIETr YL-f ETA-TOLUANIJE 

DIETHYL FHTHALATE (CEP) 

Ii3-CIET"YLT^ T CL-EA 

DIFLUQROUISRCMETMIYE 

OIGLYCOLIC ACID 

OIGLYCCL LAJKATE 

OIGLYCCL OLEtTE 

CHHEXYLiOCTYLitJECYL) PHTHALATE 

OKHCXYL.DCTYL.CECYL) TPT RETELL I ATE 

2,?-ClHYrRO-5-CA';pO>'ANILlrO-6-l u :ETHYL- 
-ltU-CXATHI\-tt,i*-OIOXlOE 
J^IHY'jPOXYALU.MMJK AWINOACETATE 

^-DlHYO^OkY BtWZEivE (SEE RESORClNOLT) - 

3- ALPHA, 6- ALPHA DIHYDPOXYPREGhAB-ZO-Ol'JE 

OIISCBUTYL ADIPA'TE 
"D!ISG3UTVtAKIr»E 

DIISr:0TYLE.,E 

PII SCt'i'TYL KETOfvE 

"CIISOCYA .ATES " 

0IIS3DECYL ACIPATE 

OIXSGCECYL PHTHALATE 

CIISOCTYL ADIPATE 

01IS0CTYL AZELATE 

OIISOCTYL PHTHALATE 

OIISOCTYL 8EBECAT6 

PIISCPPOPYLAHINE 

N •f:-OIIS0PROPYL-P-PHENYLEME0IAMINE 

N.N-PIMETHYL ACETAMIOE 

CI^ETHYLAMIHE 

OIMETHYLAJ'INO BE^ZALDEHYDE 



L 5-138 

L 

l moo-38 

L 1.1-20 



L «*G-25.2 

L 1-91. a 

L 0.02-20 

L 

L 0.12-20 

L 0.22-20 
L l."+-20 
<*<»2-20 

2.6-2C0 



269.1-3 

808-3 
55.6-3 



75 



50 



180 



1.2-200 



162-3 



101.1-3 
2«t5.*-J 

23C.6-} 
201. -2-3 
209.1-3 



207-3 <♦ 1 

162-? 50 «♦ 

St.t-J 1200 1 

21H-S 
237- s 

23C-3 5 1 



1U-163 



s l-ioe. r 

10-30.6 



110-1 



139.6-3 
1C2-1 
166- 3 



2<*0- i 

207-3 
235- ) 
230-3 
2<t6- 3 
63-'3 



1.3-25 



710-K-LD50-0RL-RAT-* 



meOO - LC50-IHL-PAT-H U- 1.82-12 
25-K-LDL0-IV'.- : UT-<+ 

1260-K-LD50-SKM-RST-<t 



1725 - LCLO-IHL-Hr.N-«* U- 6.50-12 
2000-K-LQLO-IVN-R5T-* 
2rG0-K-LP50-0RL-GPG-<+ 
3€20-K-LD50-:PL-» r :T-i* U- 6.00- 7 
m60-K-L?50-C , RL-RPS-U 

frOO-K-lSLO-IPil-rfUS-H 

17C-K-LOS0-SKf.'-3PG-<t 
12*0'-K-LO'50-SKN-R9T-«t U- 0.19- 6 
2?00-K-LD50-CRL-RAT-f* 0- 2.10- 6 



l»*3-K-TPL0-1RL-i- \ft-k 

366-K-T3L0-IHL-HAP.-** 



710 U- 800 



U- 975 



2200 



290-3 5 

23.2-3 860 

i«*e-< 

315-3 



1 27<*9-K-LD50-IPR-N!L>S-<t 

316-K-L050-fRL-RAT-<* 

1 19700 - LCLO-Ii-L-RAT-4 



316 



150 



2000-K-LO50-CRL-RiT-<* 

301-K-L050-r)ftL-RAT-f~ 

25a-rf-LD50-uNK-RAT-<* 
11800 - LO50-IHL-RAT-«» U- 1.80- 7 



2000 b- 175 

3J1 



I- 2235 



20 



165-3 35 
6.9-3 18 
73- 1 



1 *210 - LCLO-lHL-RAT-<* U- 1.57- 7 

1 565-K-L050-ORL-RAT-<* U-166.00- 6 

1 69S-K-LD5C-ORL-RAT-«t R- 0.09- 6 



565 
696 



COMPOUND NAME 



11 



PHYSICAL-PROPERTIES TLV-TWA-CAR TOXIC-TEST-QATA ODOUR-INFO PHY O-RAT QUANTITY 
1 2 3 " s 6 ^ 8 9 10 11 12 13 1<4 15 16 17 IS 19 20 



rr 



DIMETHYL AMINCAZOBENZEfJE 

DlKETHYLAHI'.'CETHAttOt 

yff'-DIKCTHYLAMLINE 

S-(li3-DIYETHY|_B!;TYL)N-PHENYL-PARA- 
-PHENYLEN£eiA»M«E 
JSlfETbTLCYCLCJ-fXYL PMTHALAIE 

3i'*-CI*'.ET: j YL-3i»«-0IPH0r.YLnEXANE 

OirETMYL ClSTEAfxYL AIVICMuN CHLORIDE 

BIHETHYL ClSliLPHlQE 

0»O-rjlYEThVt rlT'-IOPHOSP"ATE 

f't'.-'.rTThYLF'"' ' IDE 
_ll|OI* , ETHYLhYD»A2TfiE 

s,5-dx.*:ethylisoxa?cle 

t,5-'jI v £THYL-£-KEPCAPT0TrtIAZPLE 

2t3-'.TJ rr HYL-3-MT^GSALICYLAniLinE 
2t*-SIMETHVL-3-hITP.0SALJCTLAf!ILIO£ 

J^-DIMETHYL-S-MTSOSALICYLAMLIOE 
_2.,<-ni^ETHYL-A-t.ITRCSALICYLAMILIOE 

DlfElnYliUiYf KQXYEYhYLEUE uREA 

CI- V ET^YL OXALATE 

:i' cTsvLC4TM;.Lt.TF 

TITT'-YL Sl'Lr>hATF 

' I'TT.YL SULPwILE 
XI! fTHYL SULkhO>KE 



1-29.5 



L 28.6-25 

L 3.7-25 
L 157-25 



•■<-'*-_ r-ETHYLTr-IOUREA 
1.3-CI-ET-YL UREA 
?,H-OIf IThC.V XLIfcE 
3i5-OIMTHCBE .Z! I ILIDE 
K-£XMYRt8E J ;?E< E 

^5-Dr;iTP0-S-oEf'2DY0LUXCXpE 

3«5-OIf;ifao-i r t3-BFr-!ZOXYLXDXbE 
niMTRO-fr- SEC-SUTYLPHEVOL 
2.*-0J''ITR0-'4-O L n ROPHE.VOL 
P-0T'1ITRCCR££0L 
5«5-0IMTRQ-Q-Ci'ESOL 

'- .fc-nr iTDo-n-c, cscl acetate 

ftS-DI* ITP1-r;-CKSOL P»ElhYL ETHER 
DIMT'O- .-CYCLCHEXYLPHEf.QL 
2t»-uXMT»OPnEiVCt. (SEE 9I0CIDES) 
2t<t-nil"IYftO B >-FdPLHYCrlAZIA»E 
2,"--„r ITHCP. E,:OL SCCIL1 SALT 

yyg-CI'iITfrOSaLICYLAMLIDS 

2i3-CI.'JITRb-P-SALICYL0T0LuiOXOE 
3i5-CIMTSC-&-ii.\LICYL0T0LUIOI0E 
2«*-DI'.'XT3CT> YVL 
3i5-CI"IT?-i,-j-TCLl,AMI0E 
2.<»-CIMTR0YrLUE\E 
..P.P-r V'JV YL L'IPhEMYLAt»rNE_ 
pi»,0 yl c HT!-„ . VTE 
CIC'-PCT'iL.. --"ECYD AOIPATE 
CI ('. '-OCTYL.'-L ET YD PHTHALATE 
P.P-LICCTYL CIPF'EI.'YLmPIIvE 
DIOCTYL Pt-Th"- L £TE 
DICCTYL SULP^CSUCCXNATE 



L 1-100 

L 
L 
L 0.37-20 



116-' 

131-3 

193.1-9 



CAR 



25 



1 C 



2030-K-LOSO-ORL-RAT-i*" 
137 0-K-LD50-SKN-RBT-<» 
IHIO-K-LOLO-CRL-RAT-i* 



2030 



110-S 

152. 8-B 30 
63.3-q 1 



U- 0.0 3-6 



60 - TCLO-IHL-HF,N-*» U- 
122-K-LH50-0RL-RAT-I+ 



300- fl 



322 



28«*-B 
188-B 
1P3-B 
100-C 



180-M 

lie-M 



5 1 1580-K-L~50-IPR-VjS-»» 

5 1 C 166 - LCL0-IHL-6AT-U 

3300-K-L050-ORL-RAT-«* U-0,0025- 8 



0.2 



112-M 



177-M 5 

69.5-M 1.5 



L 1.2-200 



232-E 
230' B 



tl8-K-Lr>50-CRL-RAT-<* 
27-K-LCLO-CRL-CAT-'* 



3300 



«U8 



25-K-LD50-CRL-RAT-4 

2«f.8-K-Ln50-IPR-f"jS-'+ 
1 - TCLO-IHL-mrJ-i* 



23 



lOO-K-L.'LO-ORL-r.LS-'* 
30-K- LP53-ORL-RAT-«» 

25-K-LOL0-IPF<- l >uS-«f 



30 



56P-K-LO50-ORL-RAT-* 
268-K-LD50-ORL-RAT-* 



560 
268 



150 0-K-LOLO-IPR-RAT-H 



• 



COf POUND NAME 



PHYSICftL-PRCPERTIf S TLV-TwA-C>lA TOXIC-TEST-0 ATA OOOUR-I'.FO PHY O-RAT QUANTITY 
1 2 ? H 5 6 7 6 9 10 11 12 13 1* 15 16 17 15 19 2o 



>\ 



.1 



- 



H 



CXPHENYL 

CIF-^E'.YL. MINE 

CIPHE''YL "EflJ.RY OOCECENYL SUCCINATE 

f .•'-CIPHr.YL-PARA-PHENrLE'lEDIAMlr E 
:i-r, -PROPYLAMINE 

-iP^rPYtrr.E GLYCOL 

,K.nLlCYL.>LPr'.PYLEf EOIIMrE 
CISCCIU.'- ClHYrfiCX'Y ETHYL GLYCINE 
TlSfCIUM ET^YLEl.F "ISDITHICCCRBA^ATE 
L I S r C I U . '■ f ITI-iLCT'>TACET\TE 
riSPuIUf OCTC^UKfTE TET^.'HYuRATE 

PTThI.\?a I! E IOOI.'E 

uITRI.-ECL PnThALATE 

C. I V T • YL E.E ZE' E 

CCDECYL'.CF-T.v IDO-OIMETHYL BE?iZ YLAMrONIUM 

C-Lt-KE 
COCECrt E' ICIC ACTC 

-nCfCYL-jT / r •: _ 

Ci?&ECYL6v"ZE «l SllPhOMC fCIP 
n-0 r -ECYL-lt2-JIf«Yr;R0-2i2,'*-THI1»r T HYLCUlNCUlK'E 

rrrrcYL 'E l ca^ta', 

IJOi CCYL PHEl OL 

"P^CLE c 

L -T- |tf: I SECT 10 ICES) 

epical. rv:-> 3RIn 

• THM.E 

E TJ < .OL <SEE ETHYL ALCCHOL) 

ETl " CLA' I .rs 

e-ETr-CXY-1 ,2-. !HY'?R0-2,2,'*-TRIMETHYLQUlM0LlNE 
_FTnr A Y T«IGLYCOL_ ______ 

EThYU tC c T£TF 

ETrHVL AftYLfTE 

ET-YL ALCOHOL (S'TE ETWfNCU 

ETnYL ALUKir.U SESQUICHLCRIDE 

ET..YL A'l't: 

rT»'YL 'IYL KETONE 
"EfHYL _E. ZE'JE 

ETHYL 9RC"IPE 

r^MYL PUTYL KF.TOf'E 

ETHYL CHLCKIOE 

ETHYLE^.E CMLOf-OHYG p irj 

ET"YL CHThA.-.CLAVINE 

TTHYLf.L 

ETHYLE-E CYA"OriYCRI.M 

ETiYLE'E JIA>I\E 

ETMYLE'T niCf.IMETETRAACETXC ACID (ALSO EOTA) 

EThYLEI E BI6*liKI~E 

ET^YLE-E OIC'^LCRICE (SEE 1 .2-OICHLORCETHf E) 



TTPYlE'T StYCcL 

FTHYLE'E GLYCOL HMTR/.TE 

FTMYLE"E GLYCOL KONObUTVU ETHER 

ETHYLE*:i GLYCCL "OfOtTHYL ETHER 

ETHYtrr E SLYfL O'-OETt YL EThFR ACETf.TE 

tTHYLE'E 'jLYCL ».P .'ONETHYL ET*-ER ACET.'TE 



1-108.3 



1-73. ti 



2180-K-LD50-CRL-3M-4 



2100 



l-<2.7 



It 5-4 

231. e-p 

-23.3-- 



2t 5-L 
199. 5-B 



2?C-B 



115-B 
lf-1-B 



L 10-16.6 

G 

L '♦0-19 

L 6-60 

L 

0.01-20 



n7. 9-e 
-ae.6-d 

78.3-8 

170. 5-B 

li5-6 



19 

1900 
6 



10-15 

«»00-2 

10-25.9" 
400-21 



L 

L 

L 

L 

L 

L 

L 

L 1000-20 

L 10-30 

L 



1<*00 1 

100 1 

78.3-B 1900 1 



L 0.0C-25 
L 10.7-20 

s 

L 17.4-30 
L 100-29. 4 

L 0.0 C -20 

L O.b-20 

L 3. -20 

L 1.1-20 
L 



16.6- 
11 0- 
126- 

3-0, <♦■ 

IVfe. 

12.3- 

1?C 

2' r- 

"~- 1 1 3- 

2if. 

117- 

2''0- 

U1.H- 

f3.5- 

197.5- 

171.2- 

131.1- 

156. u. 

J 1 3- 



3 1ft 

9 130 
D" «*35 

B ft90 

6 230 
3 ?600 

V 16 

P 

a 

3 
3 

c 

B 

e 



U- 0.41- 7 



u- 



6C 



395-K-LP50-CRL-HAT-4 
1460-K-LD50-CRL-PAT-4 



iOOO-K-LOSO-ORL-'AT-i* 



214 0-K-L050-CRL-SAT-4 

3-K-LD5C-PRL-'»iT-<* 
18.5 - TOLO-IHL- -US-<* 

50-K-Lr)L0-0RL-H '►!-«» U- 3.60-10 

POO-X-LC^O-CRL-'oT-H 

SA65 - LC5G-IHL- ^T-4 0- 6.00- 6 
500C - LCL'J-I-<l_-«-.T-4 R-P.0J12- 7 

5o-k-lcl:-:rl-^v^-<* 3.6u-io 



395 
1460 



_0G0 



21*0 






3 






eoo 


u- 

AS- 


12765 
96<*8 




0- 

J- 

J- 


9ftl6C 

730 

12765 



?600 - LCLO-I-tL- 3 AT-H U- 

28 0-h-i.n50-PHL-^.T-'* 

880 - TDL0-GCU--'''N-<* 

9800 - LCIO-IHL-SPG-'*. 

276C-K-LC50-ORL-C-T-H 

3U500 - TCL0-It-L- u '••.-<* 

71-K-L050-ORL-RAT-1 



1.53- 7 



2?00 



2760 



U-i»60.00- 7 



2S 

1«»3 
200 
250 
1.2 
245 
370 
5«0 
25 



5GO-K-LL'Ln-IPf<-"jS-'* 
^00 - TCLP-It-L-H>\-4 U- 
2 0no-K-LP50-rirtL-RAT-'« 
3050 - LCL.O-lHL- r »'"".-U 
16500 - TCLO-H-'L-H^N-l* u- 

1500-'<-l;:lo-?rl->'..'i-4 

616-K-Lt;50-r>KL-f : AT-'« 

950 - T-iLO-lML-H".l'-i+ U- 

8780 - LCL0-Ir«u-- , j:>-4 'J- 

F24S - LCLD-lHL-RtVT-i* U- 

246n-K-L05:-0CL_o'T-'4 U- 



d.<40- 7 



H. 30-10 



1.71- 7 
2.60- 7 
0.75- 7 
3.10- 7 



71 



2000 



616 



2«*'»0 



U- 13H55 
P-1H3G6H 

I- 8615 

U- 17210 

0- 550 



COMPOUND NAME 



PHYSICAL-PROPERTKS TLV-TWA-CAR TOXIC-TEST-DATA OOPUR-LJFO PHY O-RAT QUANTITY 

1 2 5 <* 5 6 7 6 9 10 U 12 13 !<♦ 15 16 17 13 19 20 



ETHYLEME OXIDE 

ETHYLENE THIOUREA 

ETHYl.EM"INE 

' -ETHYLETHA XuAMIDE 

ETHYL ETi-EK (SEE OIETHYL ETHE-U 

£2fflJE§5*A1% 

2-ET»-rL-ii3-H-XArE0r0L 

2-ETHYLHEXA 4CL ISEE 2-ETHYLHEXYL ALCOHOL) 
?-fTHYLHFXYl ACPYLATE 

?-ET iYU'EXYL :LCC''-OL (SEE 2-ETHYLHE* Ai'OL) 
1- (2-ETHYLHEXYL )-2-UNDECYL-lf<* t 5. 6-TETRA- 
_fiY-P"PYRl i:;T jE 



G 1095-20 



10,7-B 



90 



160-20 
0.*-20 
<+«*2-23 
10"-5.4 
9.01-20 
0.2-23 
1-50 
0.2-20 



ETHYLICE'E Cr-cORICE (SEE 1 , 1-DIChl070ETHA,'jE) L 230-25 

ETHYL I Pf E^CR-OR'-E'T 

ETHYL f'EPCAPTVJ L 

ETHYL*"ERCUBXC CHLORIDE S 

EThYL ' - .ORPnOLlME L 

?-rT,fYi-?-' m o-s-licylamlioe 



+*■>,. 



■ s 
I 

i 



ET-*YLMT-«CS- .XTAI-SUAttlDX E 

(•-ETHYL-S-PE .TAC-LOROPHE'.YL THlOCARBAf ATE 

ETHYL PHTHALATE 

2-EThYL-l-**FG°YL ACROLEIN 

e t hyl silicate 

fep c ic c^lcpi'?e (anhydrous) 

ferric nitrate 

feppic c-xx3e 

ferric suiphate (anhydrous) 

--rfcc l r: e 

FERROKANG-'MESE 

FEr ROPHnrFhorus 

feRkosxlicq?; 

ferrous chloride (anhydrous) 
ferrous dischiuh versenate 
ferrous fw.apate 

=r°"OUS CXIOE 

J-ERPOL'S PHOSPHIDE_ _ _, 

FEPRCLS PHOSFriOGLUC07;ATE 
FER^CUS TLLPkATE 

FERROUS SULPHIDE 

FERROUS SULPHITE 
FERPOVAN'.DI'Jf. DUST 

FIBROUS GLASS DUST 

FISH CIL 
FLUCBCRIC ACID 

^LUOriI?ES (AS F) 

FLUGRT'E 
?-FLU0R0-3-\'ITR0SALICYLA'>;iLI0E 

3-F 1 L-PPO-3- , 'ITRO c :ALICYLA' ILIDE 

3-FLUORO-5-MltKOSALICYLA ILIDE 
u-FLUCTO-'-MTKO'ALICYLA -ILIQE 
u-Fl UCR0-5-HIT30«;4l ICYLA'-ILIOE 
FLUCROTRTChLOftOirT> A'-E 
FLUOSILICIC ACID 
FOP^MLrfnYCE (SEE Fl.SICKES) 



1-20 
1-20 
1-194 



10-700 



>5-9 1 

147-3 

3m ,f.-a 1200 

5»,J-R 300 

2<t3, 1-B 

1 79-R 

150-3 

1 f9-3 



57,3-B 

3E.2-9 
192.5-:i 

15F.-3 



"♦00 

25 

1.2 

0.01 
94 



3"2-9 

1 75-8 

165. 5-8 

292-J1 

Sb-« 

l! 5S-M 

43C-D 



650 



670-M 

260-M 

1420-M 



10 



1 73C0 - LC50-IHL-H1N-H U-900.00- 7 

C 636-K-L0L9-f.RL-R*T-H 
1 C 110 - LCLO-XHL-RAT-* 



U- 15675 



2200-K-LO5O-?RL-RAT-4 U- 0.70-10 
18 5 r W-Ln50-CPL-^..T-<« 
l<+0 0-«-Ln5C-ORL-C''.'%'-'+ 

800-K-LD50--.RL- ! MT-4 U- 0.73-12 
U- 1.43- 7 

0-K-L :oO-CRL-"«T-'+ 



2200 
1650 

eoo u- 

u- 

200 u« 






30 
210 

30 



725-K-LD50-CRL-R4T-4 
2830-K-LU50-ORL-RAT-4 U- 0,36- 7 

in - 7CL0-IHL-H"N-4 'J-. 00004- % 

30 - LCL0-IhL-' % US-4 
1730-K-LCSO-CRL-RAT-'* 



&60-K-TOL0-SKJ»-*US-«l 

1232-K-T0L0-IPR--"JS-4 
•■P00-K-LO50-CRL-RAT-4 
OfCO - lCLG-IHL-R*T-<» 

900-K-L05Q-CRL-RtT-4 



725 

2830 



178C 

3000 
900 



I- 22943 
I- 19721 



I- 10446 



117"-K-L050-ORL-f«US-'» 



1193-M 






275. i-M 


i 


1 




10 


1 


<*2i-F 






i3n-r. 








2.5 


1 


-ie7-8 


0.2 


1 



UE- 23491 



39 - TCLO-IHL-HMN-4 



2>*.l-8 5600 1 

-2G-3 2.5 1 



lS-K-LOLO-IPR-M-JS-'* 



20 0-K-L^L0-.-RL-3PG-<+ 
17 - TCLC-I-L-'-'"'-!-* D- 1.27- 



J- 2650 
P- 63e02 



• 



CO"POUND KA*E 



PnYSICAL-PRO«>EBT:ES TLV-THA-CAP TOXIC-TEST-CATA 030UR-I ,P0 PHv O-RAT CUA\TITY 
1 2 3 <♦ 5 6 7 ? 9 10 H 12 13 14 lb U 17 13 19 2o 



FORKAKICE 
F0P v IC ACIO 
FUTARIC 'CIO 
FURALTADONE 
FURr.JOLI 10\E 
FURFURAL 



FURFURAL '<ESINS 
FURFuftfE 

PURF^PYL ALCCMOL 
'-.-GtLACT;SA-<I. - £ HYOROCPL0RIOE 
O-G-'LACTCSE FENTAACETATE 

SfiSPLi/t cunleaceo) 



l 29.7-129 

L 4n-24 

s 

s 

L 



GELATINE 

3Efi- A-'I'.i MYLPIDE 

r-f-LvCfL 

C-3LUCAL TRIACETATE 

--6t«JGr.SA".INE HCL 

-"•(.LCCSE 

jj^GlucfiSE' peltaacetaTe" 

SLUTAPIC <CIC 
GyCF = J ,e 

GYCf- 

GYCERCL "C';PCLE<.TE 

(:tCt ROt • Oj.OSTE ARATE 

GYCr^D. SGR8ITA'! L^UPATE 

SYCERYL TRIACETATE 

GYCfUl TRINITRATE 

SYCE! YL T.'ISTEARiTE 
5LYCIOCL 
SL»' r I! E 



L .003-50 
S 

s 



GOLu CY." ICE 
GOLS DXIC-E 

SCLC POT>SSXUN B'O'IOE 

GPL - ? POTeRSILK CYANIlE 
SOLD SOCXLfl CHLCPICE 
SOLC S3QIUH CYAnlQE 
"ST5C0 T^If.J.LCFIDE (SEE CHL&RAURXC ACID) 
GOf.i'CTROPIfi 
GRAPnITE 

sua^xsxk* nitrate 
guthio*; 

HAF>'IU V 

4ELIC 

HEPARIN POTASSIUM 

hEP-KTJ SCEIL" 

nEPTuCMUOR (SEE I'jSECTlClnES ) 

MEPTA- t 

MFPTE'r 

HTXAC'HL0 i *eCVtO5PE\ i TS0ieRE 

hexacwlosoctmne 

HEXACnlORCAPHTMALCKE 

HEXACHLOPOPHE.'.E 
ifX'LT'.YLTETPAPhOSPHATE 

HEXAFLUO'CACETCfE 



I 
L 

s 

L 
S 

s 

s 

s 
s 

s 



1-127 



40-22.3 



1-32.7 



2U.7-P 30 

100. ;-q 9 
?87»R 

161.7-3 20 



31 .■*-! 



20 



■57-1 
25-8 0.6 



97-1 
S90-B 

lu-v 
_ 5 *"? 

F5A-9 

26"-E 
7! ,R-B 
J6.J-D 
?32-F> 
-D 
16C-* 



150 



Jiu-K 

7u-« 

2*07->« 

-2i£-B 



0.2 
0.5 



J5-M 0.5 

J6-3 20C0 

96-B 

259-S C.OIT" 

19f.6-S 9.7 

0.2 



2535-K-L^5C-I.".S-GPG-4 C-300.00- 6 
1100-K-Lu50-CRL-^US-H C-450000- fc 
200-K-Ln5C-IPK-/iiS-4 

H-K-TjLO-ORL-mvw-14 
610-K-i.CL0-Ml-'AT-4 



1020 - LCLC-ML-^-T-4 



I- 960 
I- 1040 



7750-K-L050-ORL-GPG-4 



20D-K-LDL0-IPR-'-US-4 

15?-K-LCL0-CRL-FRG-4 

80-K-LCL0-0RL-RAT-4 

133"-K-TDL0-SCU- M L.S-4 

850-K-L0S0-CRL-RAT-4 



U- 1610 
U- 11090 



850 



15 • 1 



1500-K-LOL3-SCU-HUS-T 



300-K-LC50-SKN-RAT-4 



420-K-L3L0-IPR-PAT-4 
4O-K-L350-ORL-PAT-4 
4160 - TCL0-lHL-H;,f!-4 C-900.00. 



505-K-LC53-ORL-RAT-4 

325-K-L:L0-I7'J-OuG-4 



1 51-1 

isc-a 



0.7 



0,n4 3-K-TOL0-ORL-i J 1 fJ-4 
t5-K-LOt,0-SK'J-«»AT-« 

191-K-L05 0-Cf-'L- D -iT-4 



40 

50 5 



191 



COflPOUMO NAME 



°HYSICAL-PROPERTIES TLV-TWA-CAR TOXIC-TEST-DATA OOOUR-INFO PHY O-RAT 3UANTITY 

1 2 ? •♦ 5 6 7 6 9 10 11 12 13 1«* 15 16 17 13 19 20 



HEXAFLUO-5 0A20PETHANE 
wEXAttETHYLEf'EClA.TlE 
HFXAKrTHYLEPEXWE 

HEX A.IETHYLENETETR AMINE 
MlXAPIT-JE 



i: 



3-Hrx6fO»E (iLSQ -ETHYL '.-BUTYL KETOf.'E) 
S-^ExYL ACETATE 

HTXVLC*IE glyccl 

HrXYL* IT"OS0I ITROGUANIOINE 

HYDRAZINE 

HYORAZI.'E S'-'LPHATE^ _ 



ft,„; 4 



-(Yoooe^o-ic acio 
hYCRCCHLC^IC acio 
><YD r .CCYAMC /.Cin 

hydpoflucric acit 

HYCr&SEti 

•TGEN RROVlwE (SEE HY,P05R0riIC ft CI p. J 
h'YCROSFN GhLCRXUE (SEE HYCROChlOPIC ACID) 
HYDROGEN CYA .i'l^E 

HYOFOSEN CY:.MJE (SEE HYOPOCYANIC ACIO 
HV&R03EN FLOOSI.-.E (SEE hYOROFL'JORlC CCIO) 
nrrfcOiiEfl plpoxice 

ji11 p Q' c '- SFLE.ICE 

^YCPOSEf SuLPnirE 
,. Y . r —ji -v.f (fftSQ RESORCriOL) 
hYOPOOUI 0." F <-;Ia:?:tate 
mycR'"":ui one • -.'...^rr.zYL ether 
HTDROOUI C.iE iOriO' ETHYL ETHER 

[CXYACETIC ..cro 
Z-HYOPCXY-'CETuPHEUONE 
V-HV'uPOXYBE" Z^IC -CID 

■>-HVOO0XYcE-!2DIC ACID (SEE SALICYIC ACID) 
P-HYaRQXY&C'lZOXC *CXd 
2-HY2RCXYET-IYI "ETKACRYLATE 
MY'jPC XYU, >!'.£ ,tC!_ (CLE pVyjOyVLAitt'O hlll* 

CHLOr IOE) 
HYOROXYLA.'YOhlufl BENZOATE 
kYDFOXYLAMfOfJlUH CHLO^ICE (SEE HYDROXYLAWNE 

HCLI 
t-YTROXYL' '' iOf'IUH PHOSPHATE 
HY " ■• "; ' ' IUr' SULPHATE 
2-HYURCXYPH :\IV E-l-CAStfOXYLlC ACID 
P-HYDROXYPHEYTLSLYCX'iE 
uY^^D/YP'CPrL tETHACRYLATE 
HYDRO YF--CFYL STAtCh 
e-HYCROXYIUIt^LX^'E 
l?-HY r )PC>.YSTEi"<IC ACID 



S 
L 
S 

s 

L icn-n,6 
L 1C-33.6 
L 3.S-20 
L 0.05-20 



•♦A-17.8 
"♦00-5.8 
XCO-2.5 



<*m-17.8 

•»00-9.^ 
•♦00-2.5 

1-15.3 
10A-23.U 
20*«-25.5 

1-132. «♦ 



1-113.7 



M-fl 

12 3-B 

26 3-M 

2t )-K 
69. r-B 18C0 
127. i-B U10 
l"6.5-9 300 
li>7. i-B 



1. )-a 

I ■■-'■ 

-6S, 5-fl 

-£ }-B 

25. r-g 

19. J-3 

-6*. >-a 

It >_v 

25. r-fl 

i'-. .- p 

1C '-& 
-«*1. »-R 
-60. t-B 

17 ,-n 



52. ;-n 

fr 5-f 
5 j-f 

15*-H 

-1 »-M 

IS l - V 



lsi-a 



17»-fl 



1.3 

10 

7 

1] 

?. 

10 

7 

11 

2 

l.<* 

0.2 

15 

2 



7..-H 



3 3-K-L' J 50-:iRL- f 'AT-4 
512-K-L3L0-IP-t-r"uS-«+ 
512-K-LCL0-IPR--US- 1 * 

soon - YCLi»-IML-H -r -•♦ 

2590-K-L'oG-r?L-'<*T-i» 

2«ono - lclo-thl-=-t-h 

3696-* -LO50-r*L- HAT-* 



710 - LCS9-IHL-PAT-JW 
_ fiei-K-LDSO-PRL-RAY-H 

1*.S - TCLU-ImL- • '.-•♦ 



33 


1- 

I- 


i. 
265 


2530 




3696 


J- 


2*0 


601 







1000 - LCLO-I-L- ■•*'■■-■* R- 15.00- 6 

f60rj . LCLO-lHL-HNN-» 0- 1.00- 6 

26 - TCLO-IHL-^ ••><♦ 0- 0.03- A 

lfi.fi - TCLO-IHL-H l«I-« 

inoo - LCLJ-IbL- ■AW-'t R- 15.00- 6 



56T0 - LCLO-IHL-H".-'* L- 
26 - TCL0-IHL--I N- 1 * U- 



1.00- 6 
0.03- 3 



I- 10670 
p- 70175 

J- ««795 



0.65 - TfrLQ-IHL-HVK-ft U- 1.00-a 
900 - LC50-IHL- 1 JS-<4 2-. 09025- 6 
370-K-LC50-"RL-'..T-'* 

USO0-K-LD53-IrR-J?AT-«» 
l60e-K-L050-CRc-PAT-«* 

50 0-^-LCLO-ORL-C-T-"* 



370 



1600 



lnno-^-LDLO-SCU-PAT-U 

528-K-Lr50-IPR- v US-^ 
•»30-K-L350-3RL-«VS-<» 



,i 0-^-Lu50-oaL-■•l^.lS-^ 



HYPOJE«0>.VCMnLlC ;cid 












^^YPCP^.os' : ■HC^l•s acid 


s 


26. !i-r 








T I?ATt !'E 












i-.:e- e 


L 


18 !-B 


U5 


1 


1 


I'.CIO- AD CO' PO«J'!?S 


s 


15 ;•«! 


0.1 


1 


'. 


I.'jOIU* SoLF-ATE 













1200-K-LD5O-CRL-RAT-'* 
160-K-TDL0-SCU- , 'US-<* 



5r»-K-Lr50-IPR»HL'S-» 

lOOO-^-LCLO-SCU-.AT-* 

'.2O0-rJ-L;5r-:hL-^AT-'» 

13-<-L1LC-SC0- '-T-h 



1200 



U200 



• 



co-ipou'io mm: 



PHYSIC-.L-P»nprPTIt.S TLV-Tw6-C.«P TGX IC-T£ST-?iT ft OJOUP-Z FC PhY 0-*«T 6JAVTITY 

1 2 -i MS7 II J IS 11 12 13 14 15 16 17 15 19 2c 



XNVERTASE 

ion. e 

irr.r acetic acid 
"»-IC00-» f 5-DI\IT«0BENZAML10* 
•-I0 3C-3-MTR0SALTCYLAbILI0E 
?-ir.30-?-« , ITpnSALICYLA"IUI0€ 
0-3- :it. 



1-38.7 112. 9-r 




H-ITwO-3- :iTt.CSALICYUAMtIiJE 
.,-KSC-S-MTRCSaLICYl.AriILlDE 
'-XOjCPHEfcCt. 

r-i^uOPHr-.'CL 

P-IQroP*'! M. 
• ZCiCSkCCZ^ATf 

i ' ■ : i l 

■l - E 
I'i" ?-£THYLHFJCOATE 

IRQ: CExTRAt: 

I r C • ."p. Tf ATE 

i-o-i ovi z irjkei 

jeo'j P r ".T-CA<'<' Cf YL 
I"0-; SALTS ISDLL'BLEl 

T"C\ SELErfJBE 

:<*o- sc^-itcl 

I'Cr. T&U.ATC 

[SCA'YL t. C L T a T E ___^_ 

! q ">'TL -LCPh.'L 

ISCi -Yet TTfOSrivITUCGUAMOINE 

ISOSCR* V(. TNK CYA.JOACETATE 

r§«*5UTA'.£ 

ISfiEUTrL *CET:TE 

rSC3UT r l «LCOhGL 

ISCEuTYL£ •£ 

iSOlUTYt : IT-.';SC ITROSt'Af.lOINE 

XSOEUTU ^ET',YLCYCLOHEXYL PHTh«|_ATE 

tSOOCTA'.E 

I9O0CTYL .»LCC.<OL 

CTYL EPOi Y TrLLATE 
"ISIOCTYl STE.'-ATE ~~ ' 

iSOPhCO F. 

TcnpufHALlC '-CIO 

ISCPPE' E 

iSCPf-Z'.yi *Uli( INUS 

P-lSTPROPCixY GX PHENYL 

d-!?.T5CPO/Y DIFtiEKYLRHI.'.E 

•EOPF2PYL ACETATE 

'SOPfrOPYL »»LCCsOl 

ISCPSOPYL AM'l (SEE HO'.OISOPROPYLAKINE) 

ISOPhCPYL AMXf.E rCCECYLBEMZENE SULPHO'ATL 

f -T.SOP«OPYL ,•:■ ILI' E 

FBP»flPY[ EThM 

ISCPfifPYL f-LYCIDYL ETHER 

• -ISCPSOPYL-r.-PhE».YL-PARA-PHEf'YL£f<ECXAMI.\E 

I^0T-IA2; L E 

ISOThXAZtLE <*-CA<>B0XYlIC ACID 
ISCThIAZTLE S-CAFvBOXYLIC ACIO 



2^ C-* 



S 14J-C-M 5 1 

L 40-30.3 l'„5-E 0.08 1 
S 1 1 



1*8-9 525 

l?2-t? 360 



L 

6 

L 1C-12.8 

L 10-21.7 

L 3290-H0.5 



L «*0.6-21 



-11,7-8 

11E-3 700 
l"7.9-3 300 
-6.9-d 



99.2-B 



1-38 



215.2-B 28 
S45-M 

r«-3 



2000-K-lDLO-03L--"N-<* 
116-*-Lr>5 1 j-0PL-".'S-<* 



IS-rf-LOLQ-IPR-'l.'S-q 
IS-K-LCLO-IPR- "US-4 



«*0 0-k-LOLG-SCW- j «T-i* 

25C0-K-LDL0-I PS-RAT-"* 
7 - L'LO-IHL- "US-4 



1C65 - TClO-IHL-V',-1* u- Q.Oie-3? 

?970-k-LD50-SkN-» bT-4 U- 0.0C1-10 

0.2-K-L050-rRL-P.AT-4 

3C600 - LCLO-IHL-RAT-4 u- 2.36- 7 

2"*50n . LCLO-lHL-r.AT- 1 * b- 0.009-10 



1480-K-L050-OP.L-RAT-1* 



I- 200 



U- 55 



HE- 73*60 



0.? 



2330-K-L250-CRL-SAT-'* U- 3,10- 7 
IPS - LCSa-lMt-" 'T-u 



ItSO I- 2065 

2330 

I- 893 

I- 1595 



L 40-17 

L 33-20 

L 



PP.H-E 950 1 
82. 5-0 9« r > 1 
31.7-6 12 1 



65C - TCLfl-XKl-W-4 u- 3.7ft- 7 

192**-LDLiJ-PRL-' , JS-4 U- 16.<*- 7 

1960 - LOL0-lHL-«UT-«* U- 1.72- 7 



U- 760 
l<- 2973 



L 150-25 



6P.5-B 1C50 
2<*0 



1180-K-LCb0-CP.L- o -T-4 

moo - TDLO-XHL-h •'.->* y- 

ijZDO-K-LOSCi-IRL-RAT-ii 
55S-K-CDS9-0RI- IA7-* 



0.22- 7 



llv 



*2C0 
555 



r 






COMPOUND NAUE 



PHYSICAL-PROPEPTIE5 TLV-TWA-CAR TOXIC-TEST-OATA OOOUR-XNFO PHY O-RAT 8UANTITY 

1 2 3 "♦ 5 6 7 ft 9 10 11 12 13 !<♦ 15 



16 17 1? 19 



20 



lSOVA?OLE 
JET FUEL 
_JCFR08CNC 
KETE\E 

KC<UX (SEE CHLOROMTR0PRCPA\E) 
fElPISt 



LACTIC ACIO 

L.-CTOMTRILE 

LAf-OLI«J 

L«RO OIL 
LATEX 
LAL»IC ACIC 



, 



■ 






LAU^IC CIETHAf;QLA' IDE 
[C rSOPROPAIiOL*KXCE 

L'-ii ETHAfiQLAPXOC 

LAU^YL ALCOHOL 

LAl'RYL ALCl^OL POLFTHYLE'-E GLYCOL 

1' °Yt N 'ETKYLB t- ":ZTL*. , MC».'IlM CH|_CRIDC 

L.-bPYL ISOCUXf.OLXNlUM eROMOE " 

LEAD <Fu" EtDL-STl 

LEAC ACETATE 

LEA! ARSCKATE (SEE INSECTICIDES ) 

LEAC A7l:E 

AZCTETirZOLE _____ 

LEAC CARBOAATE 

LZCn CH.~1*I"»E 

l EAD CHL-SITE 

LP A: 1 C-=.:-ATE 

L r AP CYA" ICE 

T ' ITROt ESORCIN.'.TE 

L r A? i-ET-YLhEXO'TE 

LEAD FL'-'fRATE 

LEAD ISC-EC.V.GATE 

LEAD r3.\1Xl'.E 

LEAD .'JtPrThEf.ATES 
LEAC r T'ECA CmTE 

LEAD MTPUE " 

LEAC cxi:e *P.CW»i 

LEAT PERC-U-liUTE 

LFA1 PwcsPhlTE 

LEAC PWTHAlATE 
LEAP SILICATE ^ 

LEAD "STEAHaTE 

LEAC STYP"I.ATE 

LEAD SULPHATE 

LEAD TALLATE 

LEAC TFYFOXIfE 

T = T IT'ICPHLOROGLUCTATE 

LECITr-r ~ 

LI3' OSULPHOf,, TES 

LI." :i EIC ACID 

l I' r FE" OIL 

1.151'IFU. PETSCLEUV G^S 

cITi lu*. 



1-121 



17 3-B 

■?.»• 

[39. >-P 

-15 ?-9 

!2.>-? 

1C ?-3 

37, i-i 

- >.-* 



25 »-a 



B 0.9 



1-973 



32 •-« C.15 1 
0.15 1 



1-547 



31 .-0 .25.6 4 

5 .-3 .269 « 
12 -E 

fc4 ■-" 0.10 4 

C25 4 



*8'i-n .215 



S «»7 i-u C.32 4 

S 1-9U3 69 i-R 0.23 4 

S lO'l-I. 0.44 4 

S -P 

76' -i .273 4 
S 11' -I 
S 31'-£ 

S 100 -•' .293 4 

3.22 4 



1-723 



23' -B 

20- -4 

17' 



lcjfl 



»0 - LCLO-IHL-:.uS-'* 
362 - LC50-SK.-.--35T-4 

mo-K-L050-C«L-3 3 G-4 
370 - LCLO-I-L-CAT-M 



131-K-LrSC-IVJ-"- 5*4 
270P-K-LO50-CRL-RST-4 



flOC-K-LD50-IPR-RAT-U 



233-K-LD5C-CRL-r(AT-4 

12'J-K-LLSG-IPf--, US-«» 
10r--^-LC50-C.RL-3AT-<* 



I- «*35 

L> 95 

P- 1864H 



I- 



273t 



170 



23: 



IOC 



2C00-K-Lr>L0-OriL-GPG-4 

120 0-k-lolc-scu-pat-4 
ICO-K-LOLO-IPR-RaT- 4 * 



PI-2067H9 



u- 490 



450-K-LC50-IPR-RAT-4 

2?0-K-LDL0-IPR-,lAT-«t 
275-r-LCL0-IP,?-^AT-'* 



30O-K-L*»50-IPR«6f»e-«» 

22 0-K-L r 50-IPR-GPG-4 



_- 10325 



J- 280 

U- 160 

U- 280 

AS- 2797 

lit- 23291 



• 



• 



COI-POUND NA«!E 



PHYSICU-PPOPEPTIE:; TLV-TWA-CA9 TCXIC-TE.ST-0 ATA O0OUR-I..PG PHY O-RAT CUAfjTITY 

1 2 3 «♦ 5 6 7 e 9 10 11 12 13 !«♦ 15 if 17 19 19 2o 



- 



LITHIUM ALUT.UW HYDRIDE 
LITHUJ*! CHLORIDE 
i.ITKIUr HYZPll L 
LlTHl'Jt f'APTHENATE 
LIThIUV MTRfcTE 

LITHIUN 5TEAWATE 

LlTHrcHOLXC ACID 
LIT-OL *Z3 
LITH3PHO' ES.CAJf.IUf 
>LYSE"GXC ACID 
• r-.rsTb • 

Sir ' ACETATE 

■ ESIb A' SEUATE 
■ iSfCSIL" CAPBCt.ATE 
' J-'.ESIU C^lOkATE 

: uct'f-lvy CHLCkl&E 

r.'.G-'ESI'J'. CESTXYC-OLATE 

rsii hyi cx:-c 

ESIll' L-URYL SULPHATE 
•.".'■• ESIL" LIC CS'.LPHO'.ATES 

PThET-ATS 
' AGNESIli ,.'ITw- T- 
MAGf.ESIU OxlLE ( PUNE I 

KAGHE5IO-; S'LICYUTE 

^ACTjISXI?'" SILICATE 

ESXL" STE--.RATE 



1-5H7 



6i?-n 

B6C-H 0.C3 



255.-H 



1-621 



651-M 



35; -0 

3r-' 

70t-/ 

53' -0 



12--;i 
250C-M 10 



h 



':A5' ESIU-' SULPHATE 
*A3f.£SIU v XYLEU S'JLPHOMTE 

-ai;.chite g=le;. 
paleic ac ie 



-I £IC •'• "Y-PIC'E 
*ALFIC HYDRAZINE 
VALCMC ".CI 1 : 
W.GA .CSE Ar.O COMPOUNDS 
vAf.GA" r «E ARSENATE 

•■ ISA/.ESE CMbOOTE 

"A: Gif EST CHLCHXl E 

'• ..'.: 3A -TSE CYCLOPE v TAOIE^YLTRICABO^ YL 
!A! SAf E 5E DIOXIDE 

kat.ga.'ESE lisggiv* vekse.,ate 

rt;G-rf:5)E 2-EThYLHEXOATE 
^A'i GAI.ESg ISG3ECA*;0ATE 

.;: Li oLt/.TE 
KAr.'GAriESE NAPTHE! ates 
•fi'GA-.ESr M.GD£C*'.OATE 
hAf:5AI ESF r ITn^TE 
KA'iPAf.ESE Sc'L^naTE 
HAKSA-IESE TALIATF 
»! ?'ELi"I' E 

*ELAMf.E PC^fALDEnYCE RESITS 

«<E'JThOL 

.•.£PR03A» IX TE 

HEPRYLCAI'.E HYDP?CHLCRIIJE 

2-»iERCAP10BENZOTHIAZCLE 



2oc-n 
-n 

13-0. i-P 

l-»*i» ** -v 

SO' - M 

13. -H 

1-1292 126; -;i 



f-5' -H 



53' -fl 



0.1 



50-315 
1-55 



25,t-M 
70r-H 

tsc-jr 

17C-U 



757-H-LP5C-CRL-9CT-** 
22 - LCLO-IHI-UT-* 



390 0-K-LD5C-ORL-' .S-t 



23D-K-LCL0-CRL-3OG-H 

3?3(»-K-LD5i -: k •.- 'cs-n 

2e:-K-LDL0-ORL-RAT-<* 
100 0-1- -LDL0-ORL-"TS-«» 



757 



•♦00 - TCLO-IHL-H* -'.'-V 



l75C-K-LCL0-SCU--ET-«» 

75-K-LDLO-CHL-^E T -U 

7C3-K-LD50-CPL- 11 »T-"# 

P5C— K-LDLG-OKL-WhT-1 'J- 1.0 -13 

386n-K-L;.'5J-'?f > L-f»CT.4 

1310-K-L050-ORL-«'.T-^ 

11 - TCLO-IHL-h- »»-« 






0,2 

mo 



PI- 11876 



7ce 



3<--0 
1310 



aiO-K-LCLO-SCJ-r'.US-*' 

U5-K-LnL0-lW,-J-F<aT-«f 



U- 2635 



u- f55 



U- 1665 



I- 25t»5 



u- **00 



i20-K-LD5O-IPR-»US-* 

1600-K-LCLO-CHL-^US-'* 
3160-K-L'D50-OhL-RAT-'* 



'j- 375 

I- 755 

3160 I- <*5 



COI'.POUMO NAME 



PHYSICAL-PROPERTIES 
1 2 3 



TLV-TUa-CAR TOXIC-TEST-OATA OOCUR-INFO PHY O-RAT SJA-aiTY 

'567 8 9 10 11 12 13 1<« 15 16 17 19 19 20 



***** * 



-EPCURIC ACETATE 
MERCURIC ChLCRIOE 
VERCua.IC CYANIDE 
.■•EWCuniC DIA»."OKIUB CHLORIDE 
MERCURIC IOOI'.E 
E£BC±I«JC .ITriTE 

mercuric Sulphate 

.-■•E^CJOnUS I-. IT RATE 
VERC'JKY f.LKYL COMPOUNDS 
• "RCL'PY 1'iO CO'lPdUNGS 
/FTSTTYL 0XX3E 

1ETKVCRYJ.IC 'CIO 

'EThACmOtflTF.lLE 

:-ETHi-'L (sre /ethyl alcohol) 

■'ET-''f.3L AMI.E 

-.ETHAGl'JLOI.E 

METl'fi-lJALCr.E HYDROCHLORIDE 
LEJ'-i .-V-T.E 

' ETHIoni'.E 

P£TfQ'XYC'.R30'.'YI.HYORA2XNE 

?-.TT;^XY-5-r"L0'0-3-^IT°0SALlCYLAfilLI0E 

■>- 'I T'-OXYETHAl ol 

2-PETHGXY£THYL ACETATE 
if'TTt-OXY-tX'.ETHTL PEMfAfoDNC ___ 

•>-• j Ti-CXY-THICPHE'lCL 

••CTv-yl ACETATE 

METHYL ACETYLENE 

WETMYL *:->YL"TE 

"ET'YAL (1LSO Cl-ETHOCX»ETHAr»E) 
fcETMfL ALC-lMCL (SEE 'IETvA-.QH 

'"ETHYL AL . I: l.rt SSSQUICHLCRIOE 

►TTYL A' -V.it (SEE 10f:OK,ETHYLAMIN) 

PETHfL A 'Xf'.E -XL 

P-ilETHYt:' IUC-PHF»jCL 

•ET-IYL ►' VOMu: f'.ETHYLOITHlOCARBA'lATE 

•TT^YL A-YL ■■CETATf. _ 

"ETv'YL A^YL'ALCOHOL 

r'ETHYL n-ii'Vi KETO'E 
■ ETMYL Bf -.-•![£ (SEE FUV'GICIDES) 

.vET-YL C-'LCMIOE 

KETHYL C"L0 r 'CF0h • 
_ - 2-"ETHYL-3-Cr*L0R0-3-MITR3SALICYLANILID£ 

2-ITThYL-'.-C':LORC.-3- ,; IT^OsaLTCYLA ;ILICE 

2-KETHYL-5-CK,.OR0-3-:.ITftOSALICYLa! ILI2E 

?-:'rT'-YL-'4-C>-L0RC:?HE;.0XY ACETIC ACID 

METHYL 2-CYA' -ACRYLATE 

'TT'iYL CYCLC~EX* V E 
iXT'fYLCYCLC'-EXur.OL 

■f- Yl CYCLC E x: 

^ETtYL CYCLOf EuTOIEUYL hA'JGA:.ESE TRICARBOfcYL 

>ET»-YL rftET^ 

'CT'YL r.f^tCYL EE .ZYL M"'0' Ill"' CHtO.'ilCE 

M£T»*YLF'f BXPr£.\Yt ISOCY*AATE 

MET^YLf .1 oLil 



1-136 



S 

s 
s 

L 1-126 

L 10-26 
S_ 

L "HC-12.8 
L 100-21.1 
S 



-D 
P.TT-fl 

-0 

?!§•« 
TS-M 

-G 
70-1 
■'E7-3 0.01 



139-3 

15-d 

90-8 

6' ,3-9 

; c 3--', 



0.05 
100 

3 
260 



62-K-Ln5n-0RL--'uS-H 
l0-K-L35fi-r.RL--*US-«» 
25-K-LCLC-CRL-'>AT-4 

3S7-K-LCLQ-0Rl-IWiN-* 

B-K-LDSG-IPk-l JS-4 

<*1-K-L >50-*»L-e.uS-l| 

297-r\-L05C-:Rl-^AT-4 



0.169 - TCLO-IhL-" v f -<* 
*P79 - LCLO-lHC-PiT-H U- 0.20- 7 
»*-rt-L350-7.P'»-'lllS-«» 
£50-K-L.350-C-RL- r >*T-t 
•♦CC - TCL9» T HL--H 1» -•» U- 70.00- 7 



297 



230 



u- 



b3 



137-K-L':50--)rtL-*AT-<* 

2-K-TnL0-1»lL-H ' -"♦ 

512-K-LOL0-IPR-MUS-M 



6.2-20 



i2 i .5-a eo 

120 



-105-8 1650 




87-S 



"»0-22 



IS- 51071 
137 J- 51071 

X- 1320 



L 


3.5-20 
2.3-20 


!«♦' .3-e 

133 ,9-B 




L 


100 1 


L 


2.6-20 


ISC .6-9 


•♦65 1 


L 




,6-P. 


60 1 


G 




-2J .7-9 


210 1 


L 


100-20 


7*.1-S 


1900 1 





8 1 


icc-e 


2000 1 


3 55-9 


235 1 


1*5-5 


23T 1 




0.2 1 




0.5 1 



0.2 



?'*6'-.-K-L'.K0-r,RL-RiY-i4 
393e-K-Lr , .50-CRL-*;,T-'* 



<*P00-K-LD50-CP.L-^T-«* U-605.00- 8 

30C-«-LD5 3-CRL-R«T-«» 
SClS-A-LDLO-yCU-SPG-t) 

*09 - TCLO-I-iL-H.' '.'-'♦ U- 70.00- 7 

25C0-K-LDL0-SCU-;''.jS-<* R- 0.03- 6 
'00 - LCLP-SKN-R3T-4 



12C00 - LCL0-XHL-4AT-4 U- 1.35- 7 
26CP-K-L050-n^L-«AT-«» u- 2.17- 7 

167'-K-L?5C-CRL-RAT-<* 
7C0-K-lC50-ORl-RAT-«» 

18C^-r.-LCb..-rRL-H4T-1 R- 20.60- 6 
19»*G - TC19-IKL-HXN-H 



7C0-K-LC5C-:RL-r > .AT-«» 

10Q-K-L.CL3-XPR-RAT-4 
"♦OOO-K-LOLO-CRL-R'iT-H 
J.T50-<<-LOL0- r 9L-P~T-H 

ICO 0-C-LC-L "!-•.' '?L-? ! T-<+ 

23-K-LDL' -ORL-SuT-l 

4C-K-LC 53-.1RL-R.--T-1* 

3P9-K-LC5C-CRL-KhT-«» 



2«»60 
3931 




<*800 




300 


U- 2 




J- 51071 



U- 185 
260 
1670 
700 
1800 u- 3215 



7C0 



23 
3e9 



• 



-1 

.- 



COhPOUNO NArtE 



PHYSICAL-PROPERTIES TLV-TWA-CAR TOXIC-TEST-OATA e^OUR-Xr.FO PHY 0-*AT 3UANTITY 
1 2 9 * 5 6 7 6 9 lr 11 12 13 !<♦ 15 16 17 1* 19 20 



METHYLEr.E CHLORIDE" (SEE DICHLORCETHANEI 

METHYLENE IODIDE 

"ETHYL ETHYL KETONE (SEE 2-BUTA\0')E) 

METHYL FSRhfiMOE 

'.ETHYL F?R:-tATE 

• ETHYL-r-6LYCE^ATEL 

5-"STi-YL ,-L°W .E (ALSO ISCOCTA.'jE) 
^-••rTMYL-.' , . , i-r-EPTt 1FDI0";E 
"ETHYL I5D1DE 
■F.T^ YL !$%■ ,V L KETC'.'E 
> ET-YL ISDPUTYL CA^BI'jOL 
*FT><YL I Op-UTYL KETONE 



ir~5e3^22" 



«»0.1-B" 690 



IC5C0 - TCLO-IHL-^ 'tv-U (j-523.00- * 



915 



!".<♦-.* «6C 1 U760-K-LD50-CRL-RAT-4 U- 1.15- 7 






METHYL XiOGrai.ATE 

,!ETHYL L ImAYf 

r'ETKYL •• r RC.--PTt:; 

•TT-iYl »E«fir.Y CHLORIDE 

•'En YL KRCL'HY UICYAfiDIA'IDE 

■-TT'^l ]KTi .C-YL. TE 

VETHYL H PmTHOmUI 

TTHYL MTRC-S& UTIOGUANlClME 
► -METHYL-' :IT<-CSO-P-TOLUE .ESUlPHONA*IDE 

"ETHYL OXALATE 

'•ETHYL P.'PUrtXON (SEE INSECTICICES ) 

»ETmtl S LICLATE 



•i 



. ... ■t-T-.YL-O-S-.lICYLAUSiaiPE 
JfCTMYL SILICTE 
.TTHYL STY 

TiLLO- t:,I E 
- ETHYL T .LLO • IE 

y ETHYL TETf.AMTHYLEC'E SC'_PhOMU*3RGMIoe 
METHYL P-TCLUL' ESULPhOKATE 
METHYL UIOYL KETONE 
► ETHYL VIOLET ____ 

riCA 
'DLY8. -'Tr C°A'.3E 

nOLY&OEVwl" SOLUBLE CKPOS 

"■-LY- ; L'_.:.- I"-3 0LL'?LC CnPffS™ 
*olyd:e !!■' TF.IOXIUE 
K0LY99IC A'.HYCrtlCE 
KOf CACETO'.'E iLUCOSE 

YL- 'I IE 
; :0 > .Q » , .-BVTYLAfI> E 

•"ci'.o-c--; jty£J! he 

'.OfiOCWL0 3 C/.CLTIC 1CI3 
'C-Jc-l'-'i IFLUORQNETHANE 

MOMOETHYLETHAf^OLAKIMf 

\r> -ZJ -:■ 'TLA 1 HE LtL'RYL EYhER SULPHATE 
' " t. ■. OLApI.^c L'.UkYL SuLOHiTE 

mo:joslyceri3E 

MOf.OlSCP.lT»LA. - IKE 

KOf.DlSWGPYL'M'E (SEE ^©PROPYLAMINE! 

*c:-c:« : •>. ».' i e isfe het-»ylami*E] 

ETMvL*.'.'ILINi 



1-5* 



1-7,4 



6-60 



L 100-18.6 

L 

G 

L 1-36 



59.6-B 0.05 1 71-K-L050-CRL-RAT-4 



1.760 
71 



123-E 
222-B 



0.2 



3C 
16S.'4-9 «*SC 



157-B' 
tO -8 



67-K-LD50-SKU-R/.T-4 
17C-*-L-L r .-a-L-N"^-4 0-100. 00 -10 

850-K-LD50-IPR-M'j$-!| 

250C - LCLT-rHL-.'US-'* U- 0.75"+- 7 



U- 150 



10oc-<-ll.lo-;kl-pat-4 
u-k-lcl i-ipr-*us-«» 



20 * 1 



5 

—Iff 

795-i- 1 7.5 
7S5-M 



u- 545 
P- 17677 



St-B 

li-F 

6<-A 

if 3-e 

-ftfi. j-B 

173. 5-? 



fc>-e 

Iy j-6 



19 



6 - TCLO-IHL-HMN-H 



12150 - LCLO-IHL-RAT-H 



I- 



J5 



76-K-LD50-C'RL-'^/.T-t 
210C-K-LC50-ORL-RAT-4 



76 I- 20 

2100 U- 1255 



1? 

1? 

9 



2500-K-LPL J-SCU- "JS-4 P- 0.09- £ 
Z83-K-LDL&-0RL-R3T-1 



COKPOUWO NAHE 



PHYSICAL-PROPERTIE'. 
1 2 3 



TLV-TWA-CA^ TOXIC-TEST-DATA 03CUR-IMF0 PHY O-RAT QUANTITY 
•♦567 8 9 10 11 12 13 11 15 16 17 13 19 20 



'ONOMETMYLHYC 
0'.'0-»;-P^OPYL 

'ORPHOtl E 

yristic acic 

YRI3TYL. IfcCT 
APHTHA COA|. 
,-\.'-mTh..lA II 
!APHTH«LS'IE 
j_ ePHTMASUIt' 
APHTHENIC AC 
k-f^PHTH.'L 
i-'if.pHTHJL 



rozxkc 

AftlNE (SEE N.PROPYLAMXMEI 



•lYLPEWZYLAVnONIU." CHL03ICE 
TAR 

PLIf.E 

10 



10-23 
2 0-2 0H 



1*8. V-d 
129-8 

32',-B 



0.35 



70 



L»«r- -f PHTnC <Ut<*;OI E 
r<SPHTHYLt v l?:E 

EATSPOOT CTL 

EPn'ELl' t S»E 

.ICKEL (MSTt 



1-52.5 



l-9(» 
lf'-l'+S 






S*y 



«ITE 

FCi, SOLUBLE SALTS) 

•)E 

. •: SULPHATE 

C£ 

ATE 

YL 

:e 



LfiEXCATE " 



:t„te 

.c^ice (see mckel chloriot) 



• 







? 


" 


i 


. 








• - 




■ 


p 


.. 


3 


it 


•- 


\ 


1 


■. 


> 


■ 




'■ 



:c"l u - cm 

ilCfEL A C. I 

ICKEL A-SSE'H 

ICTL C'T ji 

ICFL C?»W- 
HCEL C <LC •■•!■. 

IC-'EL CYAi ICI 

lt"Z\. 2-EI 
,'C'EL F~«RlTi 

IC-EL iZTiUTf 

XCXELHiiS «CE' 

ICKEL9U" C-.L! 
.IC1EL C !C r 
,ICi<EL SEL.E :I 
HCKEL S LP )i 

ICLCS'-'I^E 

IFUR ".L3EZ0 'E 
.lHY^r,"?j-.E 

IT«AZEP' 

xfp'ic ac i t 

ITfiXC OXIdE 
iXYSXLSY-i IACE1 

l-MTFI-'-tM' 

-'.'iT-c- :li 

-■ IT---.' ILF'.f 
~t itRC* ILJ f 

-mt="--v 2J :li:e 

[T»C Z- ZEI.E 

-' ithod lo-c: 

-NITRCO-LOROJ 
-UITPCCYLA' II 

-■ n-o: iphE'.i 

IT".CET^ E 

it 3 :fj°-20 i 

ITROGi 

XT»C«Ei "MOXICE <iLSO NITROGEN TETROxlCEi 

lT'<;--f: DxirE 



1-1 >4 



1-131C 



«0r,-25,a 
1-671 



1-671 



IS'-B "DO 

21 — 8 53 



SJ.-K 
?•..<< 

12. -M 

12 -,« 
5 -fl 



.YE 
.TE 



:tic acic 

:T0XY3EfiZ0IC ACID 

.f. 

,£ 



56.V-* 

Sa"-9 
_l99«i.& 

84 I-* 



::• ze-.e 

>BZUZ£Ut 

[LIC«l 

.YL 



-15. 



-fi 



1-H4 



L 15.6-20 

S 
G 
C 1*00-80 



11' -S 



-19' 
2.v 



CAR 



1 52-K-LO30-ORL-R«Y«H 

i 500-k-l: i 5c-sk\-q.l'T-'» u- 0.25- 7 

»3»K-L35G-XVH-rUS-* 

1 6C000 - L , L^ , -IHL-"AT-U 

1 lT6'0-ft-LO'5.3-?RL-RAT-4 U-331. 00-10 



3000-K-LO5C-rRL-«AT-H 

A8C-K«L550-SKi;-P' T-u 
^H2n-K-LC50-wRL-.^AT-<l 

2fl-K-T?L0---',,.- ''„*»» 
1 C 77 e !-K-LD5C-0RL-R-T-u 



32 



I- 



303 



1780 U- 1673 

3000 I- 1175 

U- 170 
2»2J 



779 



1 ** S «. - :'. 



9fe -K 

-a 

* -9 .007 
98 --6 2.2 



*.9 

3 

2.2 

1.3 

2.2 



5 

5? 



15- TuLO-lHL-G^G-u 



•♦00 - LCLO-IHL-HMN-.+ 
lO-K-L'JLO-IvN-jCG-t 



1620-K-LjKO-^RL-ft-T-H 

?50-K-LC5D-ORL-' 3 .\T-<* 

n-K-LPLO-IV -^33-H 

2C-K-LPL0-IT , :--.»T-<* 



A5- lug 
P-«f91C00 

P-3050U2 



162? 
350 



21-K-L :50-IPR-•^JJ:-^ 
750-K-L050-IPP.-RAT-1* 



c..i7. k -.t:uo-c.rl-- if -«• 

1 12e - LC5S-XHL-\AT-'» 

1 3fl7 - LC5C-IHL-R9T- , t 

lU7i-'.-L?5J-0RL-RAT-U 

SflS-lt-LrSO-O^L-^VS-* 

5B5-K-Lnsr-;aL— "^AT-l 

32H9-K-LC50-CKL-RAT-"* 



u- 5*»160 



"CAR" 
310 



f30-K-LOL0-S<* -RjT-<* R- 0.02- 6 
"♦20-K-LD5C-OHL-RAT-4 



1*70 



535 
•12'*9 



«*20 



1 C ,i,r CC-K-TCL l --?r - L-CjG-'+ 

1 "OC-x-l CLC-^^L- "■■ 7-«l 

f5C-»«-LDL0-fiRL-PtT-«t 

1 12* - TCLT-I-'L--- -h u- 7.50- 8 



590 



AS- 99253 



• 



colour.!) name 



PHYSICAL-PROPEPYKS TLV-TWA-CA* TGXIC-TEST-OAU OCSW-I..FO PHY O-RaT 3JA'.TITy 

1 2 5 *♦ 5 6 7 8 9 lo 11 12 13 1<* 15 16 17 1« 19 20 



»V« 



■ 
I 



•JITPOGEN TRIFLUORIOE 
MXTROGLYcEf IN 
MJTPOSUA" XQIt.E 
rlTRCHYDWeChLORXC 
MXTRO* ETHANE 

5-MITgO-f-aETMOXYBO iZOIG AC10 

vlTROPtR, FFi:. 
0-' ITROPH..' OL 

P-f.'ITsnoHEriCL 
P-MTPOPhE»«YL-HYORAZINE 

p.. ITPOPrFI.YL-HYCPAZIME HYDROCHLORIDE 

P-:.TTRCPi-E:.YL-A-C-WAMW01»YRAKPSIOE 

NITftOPH YLPt OSPhOROuICHLOrtirUTL 

F-f IT?.CPHEf,YLTHY , 'X_ , Xf l £-3-PriOSPHATE 

P-f,ITPC?-F;,YLThY^IOIIvE-E-PhOSPHATF. 

l-MTROP r «CPA",£ 

!r-*JTTRPPRGPA' E 

g.ni TRO-P-SALICYLANXLICE ^^^^ 

h--jtso-o-sal:cylaMsidi.e 
5-witrc-?«s-salxcyloxylxcxde 

S-MTRO-i^-SALXGYLnxYLXaiOE 
J-'4!TP0-2»5-SALICYUXYLXCU3E 

3-':iT»-!0-;:.6-i.LICYLCXYLiriCE 

_ >> r wiTnrscciPFEf:Yi;-rxr.E 

»'«1 IT 1 -' T.'i i r.' -; 
O-MTP'GTrLUEI.E 

P-'.'ITKOTSLLEr E 

MTRCTRICHLOKO^EThANE lALSO CriLOROPICR IN ) 

MTROI'S OXICE 

E Z 

VCf.YL PMT- OL ETHOXYLATE 

r:0:;YL PH~* OL POLYETHTLET.E GLYCOL ETHER SULFATE 

MJCLEK „CID 

\YLO-. & 

NYLO ri 66 

"~ CTflCHCOS'OfJBPRTK'ALENE 

OCTACECYLAtflCE 

ocT.'-.r 

-CCTYL-'.-CECYL ADTPATE 
.'-CCTYL-'.-LECYL PHTHALATE 
P-QCTYt rJlPHEt.YLAMXt.E 

~ 'CTYL^'mssOMTROGUARIOI - : 

PCTYL PhEf ULS 

OIL-CRU1E ^^ 

OIL-CuTTIf.G (.-1ST) 

OIL-FUEL-LIGHT 

TLEIC 6CTC 

6LEIC DIET - fflfiPlKlSE 

OLEIC VO'CETHANOLA^IDE 

OLFVC ALCOHOL 

CLEYL AMICE 

OLEYL HYLROXYKETHVL IMIDAZOLINE 

CLIVE OIL 



G 
L 
S 
L 
L 27.0 



1- 



1- 



127 
2 
•♦9.3 



•1 ?9-B 29 
2it-E 1.9 
?*fi-B 

1D1-B 250 

133-F 

4S-;i 



eO-K-LOLO-ORL-^AT- 1 * 



2«*H6 - LCLO-lHL-*KY-<* 



L 7.5- 

L 1C- 



20 

15. C 



132-B 90 
120-B 90 



1297-K-L350-3RL- : >AT-l» 
350-K-IC53-.1RL— **T-"» 

250-K-L LO-IF.'-^'JS-H 



250-K-LDL0ORL-R n T-i+ 
55 - TOLO-IHL-H^N-U 



12«>7 

350 



s 




87.B-1- 


CAR 


1 


L 


1-30. _ 


«3.-a 


30 "" 


1 


L 


1-50 


?2ii-9 


50 


1 


L 


1-53.7 


23B-9 


30 


1 


L 


«*0-3<» 


112-H 


0.7 


1 


s 




-OP. 5-8 






L 




3 SC-9 






L 




290-3 







330-K-LOLO-ORL- iL'S-St 

S91-K-L350-:RL-"vU-'4 

1231-K-LC5 0-CRL-"lS-i» 

27 - TCLO-XHL-H W-«t 



1620-K-L050-CHL-R»T-4 



591 



1262 



10-19.2 



o.i — r 

12_-B 1900 1 

220-9 
232-. 



U- 700-11 



2&0-3 



5 1 



1-176.5 



2.6-H 



25-K-LHL0-IPK--1US-'* 



50-K-LOL0-IVN-CAT-* 



JSJ-3 



F25-F 



U- 20<»5 



I- 23ui» 



COMPOUNO NAME 



PHYSICAL-PROPERTIES TLV-TtfA-CAR TOXIC-TEST-DATA ODOUR-INFO PHY O-RAT QUANTITY 
1 2 3 4 5 6 7 C 9 10 II 12 13 14 15 16 17 19 19 20 



**-.»,. , 



OSVIU« TETROXIDE 

OXALIC ACIO 

OXYDIPROPIOMTRILE 

OYYGEr. 

OXY5EK OTFLUORIDE 

_3jr |E 

HALLACIL d**.IU£ MTRATE 
PALLACIL'--' BLfCK 
PALL4DIU ■■•• CHLOSIOE 
PAL' ITIC ACIO 
PALMITIC DIETHANOLAriDE 

?/,LriTIC 1'0'JCETHA^OLAMIDE 

PAL. Mm BENZYL AWOWI'jM CHLORIDE 
PALI; OILS 

Oi', 

pAPAPFir; '-'AX (FU*:ES) 

PARfiPO«i'.ALOCHYaE 

ca-flThIO'. (3EE. INSECTICIDES! 

PEi-.UT CIL 

PE^DI-ET^AZlr.E BTTARTRATE 
PE-Ti; -ET-~ZI'.F HYDROCHLORIDE 
tr-.TiBOR^ jL (STABLE J 
PE'.TACMLDBCETHAft 

^"J*Lr?:;'ETrYL fERCA PTAN 

" «T;.CHL?PO-.f.PHTH«LE*JE 
-• T ACHLC^OPhEf.OL 
r'Er.TCERYThrtlTCL 



S 1.45-25 

L 

L 



"PAN) 



PE.lTAERYTHRITOL TETRANITKATE 
i-P£\TA-i? 

T>' nSffRtUfl DIET--rLE.\ETPI;.M';rPEMAACETATE 
a r (TASOCIUJ TRIPHOSPHATE 
PEPTO'E .OF CASEIN 
rERC^LCPIC ftCID 
PERCHLORCEI-'YLEilE 
PE'ChLCRYL FLUORIDE 
_"E'<LITE 
PEROXYACETYL MTHATE (SEE 
p-r.nA-jTHPflc.ui .Of;E 
P-°hEf A":TMrtOul ; .E 
PnE: AZIVE-1-Ci.RBOXTLIt ACIO 
O-PKE FT-IPIf E 

p-phe; ttioi ;E 

PH-E'iJL 

Pr'E -OL FC3> ALDEHYDE RESITS 
Phf'CTMlfZI'iE IALSO Tt-IOUIPHENYLA.-INE) 
4-P^E-TL-Z0-i-..IT?0SALICYLfiNILICE 
PHE?'YLAZf PYRIDINE HYDROCHLORIDE 
_p-pwe-;yle -, e niA»»iw£ 

C-PHt-.'YLErEPHCSPt-CROCHCRICtTE 
0-P"E , .YLE ? :EPr«CSPHOROCHCRlDlTE 

•L ETHER 
PhEt.YL 5LYCIDYL ETHEP 
P'-Ei'YLHY R£ZII,E 
pur-vi KA-f,ESlL« CHLOPICE 



66-0 



40-211 



400-15.5 



S 

S 

L 

L 15.0-22 

G 

S 



1-67 

1-46 



1-71.9 



2700-rt ,002 
Hl-M 1 

153-9 

-J.EJ-B 

-145-B 

-113-B 



0.1 
0.2 



5PI-M 

3L;-9 



1 0.1 - TCLO-IHL-Hi-N-4 

1 700-K-LDLG-0» , L-'-" f'-4 

20 3O-K-L3£G-ORL-'UT-4 

1 6.6 - LC5Q-HL-34T-4 

1 2 - TCLG-Ini-HrN-4 u- 0.01- * P 



l9-K-LOL0-IVu--.:-T-4 
57-K-L350-XVf4-l J.R-4J 



2930 I- 435 
AS-432589 



2 7-'. 

r-o-M 

129"" 

375-. 1 
282-F 



0.1 



52«5 - LCbC-IHL-MUS-5 
600-K-TQL0-XHP-J«US-H 

2-K-L053-0RL-RAT-4 



PI- 26764 



U- 125 



PI- 17086 



0.0- 
1J9- 
IsS- 



R 0.01 

e 

6 O.fl 
0.5 

'• 0.5 
■8 10 



3 S \ • 
27 £. 
1S5-.. 
36-3 14 75 



9 - LC50-IHL-':JS-4 
35600 - LCL0-IHL-=?AT-4 

83-A-L:5r-rqL- ? ^T-4 

29-K-LOLO-ORL-' Jv .^-4 
390000- TCLO-IHL-Hr.N-4 



53 



U- 3800 



19- 
1?1- 
-47. 



220-B 
2J3-G_ 

177-^ 



140-1* 0.1 



525-K-LD50-IPR-RAT-* 



670 1 1565 - TCLO-IHL-WHN-l* U- 31.90-11 

14 1 1640 - LC50-IHL-UT-4 

30 * 1 



2r---LDL0-S"":-KUS-4 

\'~ l4"-K-LCL"6-CRL-nr ■ N-4" U- 0.1S-14 

1 5000-X-LD50-O9L-RAT-4 

1 1C0-K-LCL0-ORL-PAT-4 



I- 



130 



U- 29595 
AS- 44260 



500 



7 1 K10e-K-LDLf-ORL-Ri.T-"l 

?45-g 62 1 SfiSiW-LOSC-DRL-PAT-H 

19. t-" 22 1 185-K-i.05r-r^L-RAT-« 



3650 
198 



• 



COMPOUND NAME 



PWYSICAL-PRPPFRTIE5 TLV-TUA-CAP 
1 2 3 4 5 6 7 



TCXIC-TEST-naTA ODOUR-I'.FO PHY O-RAT OUASTITy 
9 13 11 12 13 14 15 16 17 IS 19 20 



fyt'j I 



I 



PMEf.YLMES 
PMEVYLPER 
P'-E :Yl*T<> 
o^E'iYL'T" 
J-PHEI.YL 
PHE»'YL^HO 
PHENYL S 
PHE'.YL T- 
PMLCftOSL 

pkosfhx - 

Q.PMOfiPHC 

■ :, hp; i 

p^osr 

PMO&PhO*'.! 

PH'CSPhOhc 
PHCSPHO r .'J 

PmOSPhCV.' 

p«t; -lic 

P »1 ULIC 

PIC°IC ac 

PIPEfU?I 

PIVAL 

P'_-TI..'JM 

PLATIt.'U* 

PLfcflCi " 

PL.ATXf.un 

plct:- u« 

PCLYwIXCi. 

pclyu'jT.-. : 

-"LC 
PCLfESfER 
POLYETI Yl 
POLYETKYL 
PCLYETHYL 
P0LYFLAV-" 
p fit Y] 

"tp.a> S-POl 
POLYI.ET./. 
POLYPSTPr 
POLYPt. Pt 
FOLYSTY.'.: 
POLYSTY"; 

"PCLYL'?rTr- 
POLYVT Y'_ 
POLYvi' Y L 
POLYVT Yl 
PO"TLAriO 
POTASSIU ' 

T5TA55IU 
POTASSIU'. 
PQTASSIUV 
POTASSIU 
PCTC3SIU 
POTASSIU v 



CUKIC ACETATE 
CL'I: hYPPOXXDE 
CU3IC NITRATE 
CUflC OLEATE 
■(.:■■ T-YlA1I!JE 

SPHX..E 

LP. 0..IC ACtO 
ICUKEA 

:r-OL 
pic *cip 

C .'■ HYO«1QE 
(WHITE) 



PXYCHLORXOE 
PL .TACHIQRIDE 

ft' Tfi^'iLPHIOE 
TRICHLO«IuE 

ACTC 

A< HYUrXf,E 

ID 



(SCLUEf SALTS) 

ChiC*I2E 

CXOJ.IOE 



GAUZE CATALYST 
"0 iOxJCE 

RESXflS 
IE-.'E 
II T<;g eiPHENYLS 

hrsif.S 

tUt GLYlOL 

EfiE 3LYC0L MOfJOSUTYL ETHER 

Ei.E RESINS 

• 01 i3 

TYLE'.E RESINS 

YISOPrE. E 

C3YLATE COPCLYfEPS 

LE E J>L v COL 

UE'.E 6LYC0L ESTERS 

I.E ACHYLIC COPOLYMERS 

fJE POLY*'£R 

- . j E Ft; Ai 



13-166 

,028-20 

1-381* 

1-76.6 

HC-27.3 

1-15.5 

10C-21 

1-93.5 



14' -* 

Hi .ft 

I0i-1 

16. -? 0.2-5 



15- -! 

13: - 

87..*- 

42,' -I 
56»-r 

4h_ 

1C". - 
166, - 

27*-; 

?.v -' 
131- 

12; -• 

1C--' 

177:- 



0.4 

1 

C.l 

1 
1 
3 

12 
0.1 

C.l 

.002 



«*0-K-L05G-O*L-PAT-n 
6S-K-L:!50- e ;CU- c 'iT-i* 

l45G-'<-L'T5'>-'^'>L- r 'JS-4 

171 - LCbr-IfL-'-.AT-U 

WU*K-LD5 , >rRl.-Pi T-H 

3-K-LC5:- r i!L- r, £ T -« 

15*0-K-LrL'J-SC'J- 3 a T -'» 

11.1 - LCLu-I^L- ' ■ -4 

100 - TCLO-IHL-H :*->♦ 

l.n LJL0-ONL--- .-« 



1041 - LCL3-I.nL--t.S-1 

3A9-' -L'J51-fKL-'«-''T-<t 

342<j - LCLO-I. L--\'S-i4 

«»6^0-K-L' , L'J- , .:(L-' ; .T-4 

loi-rt-L'.to-r^L- ;pe-"i 

200-K-LDLO-SCU-Frt6-"l P-. 00043- 6 
l50-K-LDL3-(!i»i-aAT-«l 

23-«-LDL0-IV'.-ab T -4 



40 U- 20 



j- 



15 









t>90 
3 




u- 


0.029- 


9 


AS- 


13508 






- 


J- 


2a 



399 



U- 16390 



19C-F 



4200 0K-TDL0-IV5- v US-4 



I- 5870 

I- 9545 

PI-227356 



305-F 



419-K-L'JLO-ORL-RAT-H 



•♦19 



ACETATE 
ALCCHOL 
CHLORIDE 
CE'l-'T 
ACETATE 
ACIC CITRATE"" 
ALCIf.ATE 

a v yl x6.mthate 
a"?e; ; ite 
i. z i . E 

BIT. OXALATE 



19-K-LDL0-SCL'-HAT-<* 
"325-K-L3L0-IMP-PAT-4 



20C-0 

lOO-K-TOLO-SCU-KAT-4 
30 • 1 
29?-fi 3250-K-L050-CRL-RAT-4 



I- 4325 
U- 3495 



3250 



0.05 



665-K-TOL0-ORL-HMN-t» 



350-il 
-D 



COMPOUND NAME 



PHYSICAL-PROPERTIES TLV-TWA-CAP TOXIC-TEST-DATA ODOUR-INFO PHY O-RAT QUANTITY 
1 2 3 «f 5 6 7 6 9 10 11 12 13 14 15 16 17 18 19 20 



+■■* 



'-'I 



POTASSIUX BIPriTHALATE 
POTASSIUv BITARTPATE 
f-^TASSIU-' BxC'ATE 
PCTASSIU -T-BUTOXTGE 
pcTlSSrU^-K-SUTYL XA.'JTHATE 

potassiu'' chlorate 
potassium ci'lorice 
pct6ssiu-' cwlcrpplatjnate 

POT/SSIU' CHf.OKATE 
POTtSSIl' CITRATE 

JfOTASSTU; CLPROCYA NIDE 

PCTrSSIU' CYA'ilOE 
PCTASSIU " CICHROf ATE 
PCTASSIU" 0IMTP.C7ES0RCMATE 
POTiSSIU'i uc:lcyl BEuZENE SULPHONaTE 
PCTASSIU-. ETHYL KAIiTHATE 

p-T:' c iu- FEPIICtA'SIOE 

P-TASST',' FLtORirE lAMHYOROUSj 

POTASSIU" hYPf.OXlOE 

PCTSSSIU'I ICL-TE 

P.-TASSIU" IODIDE 

POTASSIUM ISOPhOPYL XA'.T-UTE 

5SIL'1 LAU3VL f'Tl'ER SULPHATE 

PCTiSSIU- l; U*YL 'sulphate 
PCTaSSI'J\ LIS.OS-ttPHONATES 
PCTASSU'". Lir;CLEiTE 
POTASSIU' MPThE ATE 
PCT.'SSIU" MTfUTE 

prT^SSIUJ GLc. TE 

s?TASSI'JJ- 0S;-J;.TE 
!U-" OXALATE 

5SIU"' PALLADIUM CHLORIDE 
PCTASSIU*. PES'ANGANATE 
PCTASSIU.-' PEROXIDE 

SSJU;-' PHCfPHATES_ 
PC'TSSSIU^ U-Pf CPYL XA-UHBTE 
= CT'SSIJ.v SILICATE (TETRA) 
POTeSSlU* SILVER CYANIDE 
POTASSIU.' STAGNATE 
PCTASSIU: SULPHATE 

SOTLSSIU- S"LPr,lj£ 

oftTfSSIU ' T/ RTIVATE 
POT/SSIU*" TELLURITE 
POTASSIU TT^BCUTE 
POTtSSIL" T^IOCYA'JATE 
POTASSIU'l TITANIUM FLUORIDE 

MWS8IW TOLUENE SULP-O'iATE 

POTASSIU^ XylT'-E: SULPhQftftfE 

PRCCrOoPE^A^I .E D I. MALE ATE 

POCLACTI' 

PROMUINE hYC.«CCHLO«IDE 

1-PR3PA\E 

PRCPARPYL ALCOHOL 



1-835 
1-719 



1-745 



S 
S 
5 
L 11.6-20 



43»»-M 



866---1 
79r-* 
2&r-o 

971-M 
-0 



hit-* 

39: -a 



2 Of. -P. 

-p 

ear-" 

S60-H 

56C-" 
722-B 



331.-^ 



ior-* 
-o 

2»C-Q 

«»9C-M 



107.'-," 



«»6( -* 
-o 

17. -i 



0.1 



7.6 
2 



."►2.!-8 1800 1 
11-3 2 1 



ISOO-K-LDLC-CRL-^jT-H 
2430-K-L0L0-CRL-RAT-4 



43 0-k-L~L0-ORL-H"! , '!-4 
10-K-LO50-ORL-RAT-* 



U- 180 



0- 513 
UE5717205 



400-K-LDLO-SCU-MUS-* 

If 0-K-LOLO-CRL-RAT-i* 

2«*5--S-LO5C-0RL-SAT-«» 

365-K-L3K0-CRL-RAT-4 

120-K-LtL0-IV\-RAT-4 



1C 



2W5 

363 u- H720 



U- 



10 



I090-K-LD50-CRL-RAT-4 



21-K-LD5D-0RL-RAT-4 

3000-K-LDL0-SCU-GPG-4 



1093 



21 



I- 1900 
1- 1030 

I- 20H50 



35-K-LCL0-lV«J-C6«-» 

80-K-LDL0-ORL-H.«N-<» 



<+00-K-LD50-CRL-«-:uS-'« 



COT-K-LOLO-rRL-R-'T-H 



U- 36C9C-10 



P-4527Q0 



0.07 



• 



COfcPOUVD NA"-E 



PHYSICAL-PROPERTIES TLV-TwA-CflR TOXIC-TEST-OATA ODOUR-X'.Ffl P^Y Q-RAT 5UA-TITY 
1 2 3 <♦ 5 6 7 e 9 Lfl 11 12 13 14 15 16 17 10 19 2o 



**<.. 



. 



9-PROPICLACTC.l 
PROPIONiLOE-'YjE 
P»0PIONHY2ROXj.«:XC ACID 

prgpioi ic -cio 

•, -PROPYL ACETATE 

FYL ALCOdOL 

.-P^-PYL VI'.: (SEC MOnO-N-PftQPYLAMll.'E J 
\-PRuPYL -';,:.-: I — -PROPYL THIOCARBAPIATE 
P?T D YLE'.E 

PROPtLF. IE CICr LCPIOC 
PPCPYI EME GLYCOL 
PRCPTLEi Z 5LTCCL ALGINATE 
- ?? np YL r r GLTCJL KO»:0.fiUTYL EfHEH 
PRCPYIE'T GLYL^-L r-'C.'lOMETMYL ETHZR 
PPOPYLf :' cLYCOL *\CriOSTE..FATE 
PPCPYLE! c . r r E 
Pp«?PYtE' E CI."! 
pr C p-, L fr p ,~ c/r.TOL 

-PROPYL ' IT- . It. 
PROPYL - -IT; CvC iIYRQGUANTGINC 

pTCviL n -.E:-i" .i .t 

pYR« THRU (£SJT >«CT) 
PYRI.I.'E 

PYPtCO^l -I ■ y: f.C-HLCRirE 

PYRIJYL EFClHIC ACETATE 
pYROCATETHOL 

PTF ■ :.£Ll:l 

FYRviML P'WOATE 

ou'.vssin 

»A«y A'" CUXUM ^flPHT^E NA T E 

SUt'lACPl .E -iYOr.OCHLORlDE 
CUJ HY?ftC;*E 

jui*iive 

RiPCSEFD OIL 

RCX (CYClOT (I' r.T) YLEr.'E 7? I'JITR A«INE ) 

- lCv cr.'L tSCE f'-OIHYC^OxY BCH2C>iCr 

-. HWE TCi\ER 

If" ( 'ETAL FU**E AKO DUSTS) 

IL'M (SCLL-LE SALTS) 
r-PIPOSE-5-PHOSPHORXC ACID 

PICE BR- CIL 

°ICI'CLEIC -CID 

BOCK »00L <^LSO "INERAL -OOL.SLAG WOOL) 

SAPRLOWE^ OIL 

SALXCYLALCEHY3E 

SALICYLMYORA^I'-JE 

lALICfllC ACIj (SEl 0-hY?3GxY3E\Z0IC~a"C! 

SELE POL. ;5) 

SELFi I'!' ^ItT'-fYLTITHlOCARBAMaTE 

iELE IU-n jIQXIOE 

SELEML'f HEyAFuUCRITE 

SELF' Ct.lS ACIC 



10-<*0 
40-29 
10-14.7 
2 '44-20 

1C1-20 

4^-19.4 
0.0?-20 



15'.-D 

14..-R 

101. '.-9 

97. .'-3 

4 -B 

-47. '-3 

96.. -B 

16 '-3 

15. .-B 



CAR 



840 

493 



350 



1 C 50--.-LOLC-rRL- t '' , -T-4 

19300 - LCLC-lHL-^.".T-4 U- 



0.C9- 7 



L <»00-17.8 

L 



12 i-Q 360 



6t-B 5 

3'-B 240 



11 i-3 11C 



10-13.2 



lo-Ua 

10-167 



115. 'i-B 

20"-^ 



1(">-H 

13.>-« 



I! 



24 1-0" 

17 *-H 



0.4 



1-138 



19&V-M C.l 
196 ■-■' .001 



1-33 

1-11W " 

1-356 

1-157 



22, -a 

IP ■._•. 

19m-3 

15*i-,M 
17 l-K 

34 .-M 
-34. '.-Q 

-n 



10 



500-K-L0VJ-SKN-a?.T-i» U- 0.05-10 

3<»C00 - LCL u -lHL-?4T-4 U- 0.63- 7 

10000 - LCL r -I"L-"AT-4 l- 0.20- 7 
f68C - LC50-lHL-R»t-H 
163'j-K-LCba-fJL-RAT-^ 

•i-llo.3P- 7 

°4U0 - LCLO-I^L-RAT-H U- 2.31- 7 



2S24G - LCL0-I"L-"AT-4 

200-«-L'LC-IPR-*JS-'» 

l9-K-LC-5i}-ORL-B\T-it 

4200 - LCSO-IHl- l?-«» U- 83.20- 7 



1630 



u- 330 

'j- 1"*«*0 



U- 7350 



IS 



100-K-LCL0-I«/» -C06-1 



i5OO-K-LbL0-O*tL-PAT-«» 

1315 - LC50-IHL-ni.T-4 U- 



3090-K-L^5C-CTL- 5 XT** 
7S9-K-L?L0-CRL-' ,, T-'* 



0,0«*-10 



3890 
739 



11 >-M 

16 l-F 

20..-M 1.5 1 

111-M 2 ~1 



?l*-K-LDLO-OrtL-CK>s-«» 

225-K-L:,LC-0RL--MT-<* 

320 - LCLO-lHL-'iOS-'* 

20 0-K-LC5 0-ORL->'-'T-<+ 

301-<-Lr50-CRL-' } ^T-(» 

2-K-LOLU-IPR- -.US-H 



60-K-LOL0-SCU-RAT-4 



100 0-K-LDLO-SCU-RAT-H 



P- 80238 
200 
331 I- 735 



b- 



891-K-LC50-ORL-OAT-'* 

0.2 1 T-K-LISQ-eiRL-RAT-^ 

"* C 170I9-K-TXQ-CRL-' US-u 

0.2 «♦ »«K-L35')-SCU)-«*AT-«I 

0.* 1 79-r\-LCL0-IML-' s AT-H 



891 

7 



3?0 



•♦26 



COMPOUND NA*E 



physical-propeptics 

12 .1 



TLV-TUA-CAR TOXIC-TEST-DATA ODOUR-INFO PHY O-RAT OUANTITY 

H 5 6 7 6 9 10 11 12 13 14 15 16 17 19 19 20 



/•-<• 



SHELLAC 

SILICA (Af.CRPf«OUS) 
SILICON - 
STLICC'I CAR<?IGE 
STLICON' • CNCXIOE 

3ILKC" TET».»CttL9*I3E. 

SILICON TETRfiHYBRIOC 
SILVER 

STLvra ccetate: 

SILVER f T'.C -ITnATE 

SILVER (?l'l 
STLVEP b.r-.TE (TETRA) 

SILVER B s O.;tTC 

SILVre- : - ;. ■! . r 

SILVER C'P-.'-. .-TE 

SILVER C-LCP-Tfi 

f ILVEP C-LCli E 
flLVE" C~":.- i TE 

SILVER CIT".*TE 

SILVER C-TSTAL CtTALYST 

SILVER Cft I. : 

StLVE* riCHS'C ATE 

f:h.ef ioo-te 

<IL" r ' 3 IO5I0E 

SIL'.FR L ; CT£T!:~ 

SIL'.ER ' !T?iTEI 

SILVER 0/.I.S. 

SILV.'P P^SPHATE 

SILV ro SJLFHATE 

, SILVER F _ = ••!£ 

?IL\.£^ SVLP-ITt 

SO-JFSTO: <L </*L50 TALC) 

? v ,4 CFLLOLOSE 

= OuItj-l 

iC.3JL"' ACCTATcI (ftrjHYOROUS) 
Scr.TOi A,I) PVRCPHOSPHATE 

SODIU," AlSI" ATE 

S?CIJM ALJ-.I'i-TE 

Sr'UL." f *l XWTwATE 

SOCIiJ! A Tiir.wTwI'-O'.'E alpha-sulPhonate 

SGCIL, A?C; : ?sTE 
sr"!j-- S=.S£"/"TE 

sr:!j- »«<SEMTE 

soriu? czizz 

SCiIb* BE.V2Er. r .SULPH0VATE 

SOJIu* °C'.ZO«TE 

SWIu» 0-3ENZ0YL SL'PPHIf«lDE 

! ?rc:j- STC*> a S:««TE 

S0O1U' BICHPO 'ATE 

SOCTJ- BISLLP^ATE 

S r i.I Up 3ISULP-ITE 

Sf.lIL ' t.«-Tt. 

SODJ " - • : Iff 

SCO f - = .-■"■ rv-BEajreUESULPHONATE 



10-1732 

1-1724 



1-912 



1-820 



:.5-F 

17:.L-f 

1».'C-H 

26 io-y 

17 tO-fl 
' £-3 



-c 

-D 
2: °- •. 

2..C-.1 
4',5-n 



20 • 1 
10 1 
30 • 1 



0.7 



316Q-K-L050-CRL-RAT-4 



?S500 - LC5D-IHL-3A7-4 
12600 - LCLO-IrtL-'uS-H 



3160 



S 1.2-400 

s 

s _ 
5 

s 



3;;c-m 
-o 

2-0-- 

2'2-H .013 

-D 

6';?-'' 

1";- 

-? 



123-K-LD50-ORL-RAT-4 



50-K-LD5G-CRL-»1US-<* 
2 820-K-LOL0-CRL-RAT-4 



20 * 1 



3,'4-;i 

16' --. 



2o- 
66.3-' 



335-K-LD50-IVN-'US-4 
U30-K-LD50-SCU-"US-<4 



1-906 



-a 



270-C 

3 : 5 - 

7' 1-;. 
7«5-M 



* • TCL0-lHL-h"»<-4 

" «H-K-LD50- >aL-«UT-«» 
16-K-LPL0-03L-RAT-4 

320 0-K-L':'5T-')r U _- - -VS-4 
ttlOO-K-LnSO-CRL-P-T-'* 



65n-K-LD5J-TOR-R..T-u 
2X0-K-T;L0-ORL-MfcK-«t 

?,000-K-L:>*WPR-'- , uS-4 



E-105996 



123 



U- 9773 



U- 1343 



41 



4100 



I- 96<+5 



I- 11775 

U- 32 



• 



CO"P0UN0 NA",E 



PMYSIC^t-ORCPr.TlES TLV-T.A-CA. TCXIC-TEST-OATA OCOUR-I .FO Phv o-«T QUANTITY 

? 3 * 5 6 7 6 9 10 11 12 13 1* 15 16 17 19 19 2 






*-*., * 






SODIUM 
SOOIU" 

sooxui 

SOCXUM 

soaiu* 

_?iuly j 
S3L IL - 

scorur 
SCCIUM 
SIOI'J" 

sroiu:-: 

500JJ " 

sociur. 

SOOIuM 
SOCJUf 

r.oDi-Jti 

SCCIU'I 

SOOIT' 
SOOU:- 
SOCTJ • 

SOCiu'4 

STDIj ' 
S30IJV 
Sf'OIUP 
SODIUM 



N-3UTYL SJLPHONATE 
r;-?UTYL XtNTHATE 
S- n i.TYL XA^TWATE 
BUTYIUTE 
C*CCOYLAT£ 
C -' ATE 



u 



505 I UM 

sociu- 

SOOIl'N 
S0D1U V 

srcio" 

SOCIUH 
SC3Iu ■ 
S I C 1 

sodium 

"SOCIUM 
550 XL* 
SSCIUf 

SC^IUM 

5 c a I o 1 

SOCIUM 

'- : ■ I • 

S-UIUK 

sasiu.'i 
SOClui' 

seen ■ 

SOOlU* 



>.aTE PEROXICE 
C.PfcCXYUETHYL ROSIM AMINE 
C *cCXYL^ETHVL CELLULOSE 
C SEI..ATE 
CELLULOSE XA':TnM£ 

CETYL ^jLPhATE . 

C- lCUTl 

C-'LGM -L 

P-C*-L0P0QEK2E'«E SULFONATE 

C^LOf CPlATI'JATE 

2-C-'L'-^OTCL1-'E'.E-'»-?ULPhO\'ATE 

2-CHLC3CTCLUEJ E»8-_SU LPhO^ATE 

C-RO -TE 
CITRATE 

COPPER CYVUDE 
CY-r.iOE 

EYL SULPHATE_ . 

DEKY04.CCH0LATE 

i,5-TICnL0f;09ErjZE':E SULPH0\ATE 
CICm°C '-TI 

C IET'Yw-IT- ICCARBA< ~ Tr 
rsi»'ETHYLClTHlOCAA5A«ATE 
i.i- r»i=T^VL-;»SXLAPE\TANE-5- SULPr<CNATE 
"r "SrECYLEE ZF? ESULP--,0'aTE 
ITPOPhEMATE 

?.etsylhe;yl sulphate 

EI^Yl KAf.TrtATE 
FERS ?CYANIO€ 

F I UC - I " f . 

-CEUTE 
FLUfl ; C?"r- »TE 
FrRf/LOEHYOC bISULPHITE 

f:r.-.\te 

6LUC; I'TE 
GLUT," kTE 



:■:*.. -y rtCxY"P£A"TlW4TE 
PEXAl ET^PHOSPHATE 

HYOftXI E 

.LP-I r E 
MYCRCSULPS1TE 

HYiNOXILE 

HYPOCHLORITE 
I-3ATE 

i:ci"l 

J TL XA» ThUTE 
ICCT-I J\ATE 
LAUfiCYL-fc-^ETHYL TAURIDE 



1-865 



1-817 



63-M 
1C )-u 



320 0-K-LD50-CRL-°' , -T-'» 
UO00-K-LOL0-CRL- c AT-'+ 



eeoo-K-TnLO-scu-^AT-u 



17 j-0 
S01-H 

15)-M .005 



8?oo-k-t:lo-orl-h.'.n-«* 
h .0009 - tclo-ihl-h."n-<* 



T9.!-H 

151-0 



56 i-M 



243---LOL0-SCU---T-W 
l»6(l-K-L05G»IPR»«iT-»» 

6,i»U-K-LObO-ORL-R-T-'* 



10'l-K 0.1 « 

1..-H 



1-1077 



98i-« 5.5 * 

■20i-o"o.o5~ r 



zzb-n 



3200 



1-739 



eor-M 

351 -K 

55,f--i 

31 f -■'■ 

— -0 

-0 
651-^ 
15C-0 



mo-K-TOLO-T«S-^AT-H 

10 0-k-lo5 0-crl-r-t-h 

"20 0p-k-l-:5o-crl-;-^s-« 

»12S-K-L05fi-©RL-RAT-H 

h-K-L"L0-ORL-- '•-•* 

52Ba-.K-LCL0-«RL-RAT-«» 

Bof-K-LDSe-lvN-nys-t 

1669-«-Li35t)-£.RL-a£T-J» 

H»0-K-L r )L0-IV\-n^- T - u 
650-K-LjbU-IPR- 3 AT-H 

5or--<-L::LO-:RL--?eT-'* 



75-K-L0LC-IV\-1%T-<» 

H3t0-K-LubC-i^L- o ;T-M 



AS-3^592 
J- 775 



P-120227 
PI3670C21 



U- 11? 
6,<*<* I- '♦760 



1000 



H125 



220 



U- 152 



1660 I- 1955 



PI111«»S19 
l> l'+O 

M3.«k9 



COHPOUNO NAfE 



PHYSICAL-PROPERTIES TLV-TwA-CAR TOXIC-TEST-OATA OCCL'R-INFC PHY O-RAT CUANTITY 
1 2 3 «» 5 6 7 8 9 10 11 12 13 m 15 IS 17 19 19 2Q 



•l 






SODIUM 
SODIUM 

590|U«i 

SCDIU-1 
SCuI^M 

SOwllW 
SODIUM 
SOCXV*« 

sflcxun 

SCCXUil 

SCJIUM 
SCPIUK 

Sfli/1 

sor iur. 
snt iu-' 
sec ium- 

SCulUf! 
SCTXL'fl 

sr:iuy 
SOOXUf. 

SPC iuv 
SCCIL V 
SfCXwF 
SfCIUT' 

SOCloP 
SCCXo* 
SOC III" 
SOCIO.-i- 

s?ru-< 

_SO-XU» 

£-: : •■• 

sotxu> 

srciu* 
SOCIL* 

sdliu:: 

SOOIU* 
SODiUI' 

SCOIL-' 

ST.U-: 

SO'JIU" 
SOOXUJ 
8QCXU* 
SOLIUM 
SCCXUK 

so: iu-' 
so^iu- 

SCOIU-1 
S03IU - 



L'URYL ETwrR SULPHITE 

LA'^RYL et*«:r SULP-OSUCCINATE 

l-URYl hO» f»ETMAMJL*HXDC SULPhCSUCCINATE 

L.VLPYL SULPHATES 

LX3KOSULPH0KATES 

LIThCCOI 6TE__ 

f£TASIl.ICATEiAf;HYJ»OUS 
I ETASILXCATEiPE .TAHYCRATE 
f;-'ET •••YL-'' , -OLEYLT' URATE 
l-',.Z-^r.^'j',L-. Pnr.SPHftTE 
N PnT...'LE -t B-SULPHONATE 

f PmT'E''ATF 

f.-l- i-PHTWYL-PHThlLA'-UTE 

rvXTMATE 

U TRITE 

V- ITrOBE"ZrvE SULPHOn.'.TE 



«♦-' ITTCCrLORCSE'lZEVE S'JlPHCNATE 

WlThCFPJSSXrE 

■*-, IT! GTCLurr E-2-S"LPHO\ATE 

OlEATE 

CLEYL SULPIOTE 

0« TurSILIC^TE 

OXALATE 

OIiE 

PEfTAr.hLC»CPHE*:ATE (SEE' BIOCIOEST 

prPBOn.'TE 

p?«chlga*tc 

• ::e 

PrC'.a.. TF 

P-PHE: OL S'JLPhPr.ATE 

P-OSP. TE.CI5ASIC 
P- OSP TE. OMCBASTC 
P1CBAI -TF 
P-TASil'J.-' ALLOY 
PROPIONATE 

PPUSSIATE«aE3_ 

F=>-.'SSiATt .YELLOW 
PYROPHOSPHATE 
SALICYLATE 
SdLE" :.TE 
S-ILE' TTE 

sr c :uic».s^o'.'ATE 

SESGl'ISILICATE 
SILICATE 

ST Aw' ►TE 

STEARATE 
SULFAMETHAZINE 

SULPHATE 

§«JLPr*Yr«MtE 

SLLPHI'.-E 

SlLP-UTE 

T/PTR-Ti 

TETRAPr-L--YLBORON 

T t -IOCVA»JATE 



1288-K-LD50-0RL-RAT-H 



1293 



1069-M 
100-0 



250-K-L050-IHS-RAT-* 



30f-M 
271-h 



232-M 

1018-v 

25C-0 

l?75-9 

62-M 
<<h2-M 
HbC-f. 

-0 



680-K 



1HO-0 



_ 888-M 

"55 0-h 

lieo-M 
-c 

150-;; 
267. H 



20 0-K-LDLO-ORL-RAT-«* 

3-K-LrL0-ORL-H*N-'+ 



20-K-LCLC 1 --HL-«AT-«» 



UE- "»0S25 



100-K-LOLO-SCU-nUS-H 

16«*-K-L;lC-SK;J-KL'S-4 
?33-K-LSbO-IPR-''jS-<* 
59S-K-LC5J-IPR-KIS-"* 



2000-K-LDLd-IPR-«LS-«» 
25 0-K-LC50-I.-iS-RAT-«» 



16»0-*-LO50-SKN-R3T-i» 



j- 75310 
j- 75310 



0.2 

0.2 



U0--\ '.nLO-r-RL-'ijS-H 

700-K-LDLO-eRL- WS-M 

g-K-LCLO-^RL-OOS-* 

7-K-LCLC-CRL-RAT-U 



0- 



122 

122 



H00-K-L3LG-UNK-MJS-H 

«»570-K-L0L0-lV\-R3T-i» 

55-K-L050-I^n-M U s.H 
llS-K*U3S0-IVN- 9 AT-« 

129C-<-L 'SZ'-TRL-R !T-<* 

7S*-K-L253-?PL-RAT-«» 



I- <*370 

J- 30013 
J- H1605 



PI-5U2888 

I- 1215 
I- 5570 



1293 



76<* 



• 



CO.»POU';D NAKE 



PHYSIC AL-PROPE"TIES TLV-TWA-CA* 

1 2 3 <♦ 5 6 7 



TCXTC-TEST-TATA OCO'JR- 1 ,',TO P*Y O-RAT JJA'jTITY 
9 13 11 12 13 14 15 1& 17 IB 19 20 



..I 



!-«..* 



SCOIUr T-IOSULPH-TE 

SGQI'JP T^LCEI I SULPVONATE 

S'3CT'U'i T P XB»SIC PhOSPhaTE 

SOCIU;-' TPICECVL ET-'ER SUL = HATE 

8-C*{.nHe TSTCECfL SULPHATE 

_SODlU"' T^ 1 IP u OSPh:tE 

S-Zivr T-IP' LYPHi-SHHATE 

SCP!U» V-LE 'ATI 

£ -, :TL v. xYLf*'E ruuP--0; "TE 

s r, r--ic tCIS 

SO" -H r 1\'OSTTARATE 

|3fi5ITJ.*, FATTf E?Tf<S 

SO-.' it AN ; 3" r'LAU ; 6TE 

SC c r;Tv ■ C Cr^L ITATE 

S" ra IT.-'. rC C-STEfATE 

SO^ITt:, SLS^CItLEiTE 

sofpit:.*; tk:stla j aTe 

_S,-«=-ilT'L 
S'M8.JT5L '^A'LEATE.ETHCxyLATEO ~~ 
S0-°17rL -0 lOOLf "TE 
SORBITOL SE D TiaLE^TE,ETH"iXYLATED 

S r YCE^r. 3XL 
SPW PIL 

STi-f.ic c-l;-ke 

ST& . .'15 CHLCUCfc 

ST4V -tS 2-ETHYLHEXOATE 

ST.'-Cw 

STEARIC 1CIP 

STEAPYL' '.IuE 

_STEARYLAlU. l -.flhOXYLATED 

ST€A^YL"sE'<2YL A-.-'OMUM CHLORIDE 

STEAPYL CETYL ALCOHOL, ETHOXYLATEO 

STEAPYL CETYL SULPHATE 

STE13YL ". I! ET-^YL 3CAZYL A*NOMUM CHLORIDE 

STE/CYL SULP-:'iTE 

STI»I" £ (£LSC iVTPO'.Y HYPRTSE) 

ST~'; ..t-v 

sth:jtij- acetate 
st*"?* til- c«l3«i-?£ 

ST-Or.Tiu^ C'.C-.riTE 
ST??'.TTj FINITE 
STTO .TIU' LACTATE 

"S"f<0; TlL" MT."mT£ — 

STfiYC.-" r r 

S'Y" r- r -ci 2 X ~H 
4-STY?U PTTi*I..E 
SjCCI- IC ikCI-? 

S ICC IMC ACI 2,2-PIMETHYl HYORAZIDE 
"S.'CC! rL CKLCIDC" 

sucrose 

SULP-fWIPZIfJE 

SL'LPhOXI E 

S'-'LPhLP (SEE FUNGICIDES) 

SULPHUP MuXIlE 



s 


4 [w<* 




s 






s 


7'i-0 




s 


fcfc;:--. 




s 


6fc«-:i 




S 0.01-20 


13". • -'1 




s 


5' m» 




L 






s 


5*-M 




s 


b^-y. 




s 


5"-'" 




S 


5--' 




s 


5t-M 




s 


s:-n 




s 


5u_,, 




L 


22. i-' 




L 


22J -8 




L 10-10 


llt-9 


4 4 


s 


37-H 


3.2 4 


L 






S 






S 1-174 


6?.i- v , 





70C-K-LP50-IPR--1u'-<* 
70 0-K-L350-IPH-r v S-4 



EOOO-K-LOL't-Of K--i ■■':•<* 



C- 51375 



1C-89S" 



-17-«3 0.5 
USr-g 
15C-D 

125(1-8 



ST6-3" 

M«-fl C.15 1 

l«f£-fi 420 1 

165 -'i 
155-f 

160-0 



•»6-K-L050-IPR- v US-4 

2o-k-l3uo-iv.-:o&-4 



250-K-LDL0-IPR-"_'S-4 

4000-h-Lr50-PRL- »«N-« 

511 - LCLfi-I«L- w, .'S-«l 

123-K-LnLO-IVu-TAT-H 
123-K-L';L0-lVN-RAT-4 



IE- 97097 



U- 2815 



L 

S 1-184 

G 2538-21.1 



112. P-ft 

-lr-t 



13 



SOO-K-LDSO-I^fl-s^T-i* 
540-K-LD50-IPR-R..T-4 



16SC- - TCLC-IHL-^.N-" R- 0.2 - £, 
2C00-K-LPL0-SCO-F^G-4 
62-K-Lr 5C-IPS- \J$-4 

200n-*-LD5 r -CRL-RAT-4 

1 - TClD-I«L-^">4 u- 1.23- 5 P 



2000 



J- 37250 



L-132560 



PI38353C5 



r 



fx> 4 



COfrPOU'JO NAME 



PHYSICAL-PROPERTIES TLV-TWA-CAR TCXIC-TEST-OATA OOOUR-INFO PHY O-RAT QUANTITY 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 



lb 17 15 19 



20 



r 



SULPHUR HEXAFLUORIDE 

SULPHURIC ACIC 
. SJLPH-JR fiONOCHLORJDE 

SULPHUROUS '-CIG 

S'JLPHi'R T'ETRmFLUCRX'CC 
-SULPHUR TJIfXTLE 



Sulphlryl FLuaRIDE 
SLHFLOVER OIL 
SUPERPHOSPHATES 
TALC <"C\ ASbESTIFORh) 

T^LL GILS 

.jl*',l: • 



3 !* 



Tt .'.IC ACID 

TANTALUS CrETAL A. "JO OXIDE DUSTS) 
TA\TALU* CAK3I0E 
Tr.:.TALU.'-..IGEIUM CARBIDE 
TAR (LICIID) 
_ Tt.-'T.'. JIC ACIC 
T"l .SEE GIC^LOHOOIPHFOYLOiCHLORO'ETMANE 

r S^CTICICES) 
TEA«i £«S 

TEOP (TETRAETHYL CITHIONCPYROPHOSPHaTE ) 
TFLL>.> C .IU 

_TFLL'J»TU. CIOXJDE _ 

TELLb=!u'- HEXAFLL3FIDE 
TERPE'F ALCOL-.OL 
rrnp ,r.: YL £ 

TESTOSTERONE 

TETRA3R0 DETMANE 
_tili«URrTET B ACHL0»p_6EA;Z^E _ 

1 »1.1.2-tETKACHLCR0 1 i2-3IFLUOROlTHAUE 

1.1 il«2-TET'iACHL0ft0 2.2-OlFL'JOPOETHAr.E 
_l«lt2.P-TET«»ACHLPROETHA.*E 

tet'achlcro^yzros'jinotje 
tet b achl:ro: aphthile-'JE 

_TFTRftCwLCf<OPHE:.OL 

TETSAtTHYL LEAS 

TETi*A£T«'YL TlIL^A.*! SULFHlDE 

TET-Tl^y' ""FL^m.-j 

TT.TPi-.ET- YL LEaj 

VTRAi ET* YL-P-PHE' YLE':E uIAMDE 
_TET»Ar ET-YL SL.CCT'.O'JITRILE (TSN) 

TETRAf ET«YL tfilURA.'': DISUtPHlQE 

T? T?i-rT-YL TldUR'.r iOr.CSuL 5, HlOE 

ii3.4.f-TET'.;. lIT'OSENZAttluIDE 

TETFj •■ IT ■?: El* a-.e 

TETRAPHE YU ETHA^.E 
JET- 

TET^iSO'I'j;i EfnYLETJEDlA.llfjETETRAAtE'fATr" 

TtTRASODIUK PYROYHOSPHATE 
TETR-IZE-.E 

TETRAZOLF 
TrTPYL 

T^LLIJ I 



1-146 
L 10-27.5 

L 

6 

L_100-10.5 

6 

L 



63. £-9 6000 1 
330-9 1 1 
13E-B 6 1 



5 - TCLQ-lML-H«N-<* U- 0.60- 3 
P3C - LCLO-IHL-KUS-* U-C. 0055-14 



-4C-3 

44.C-B 

-b2 3 



16?-B 

fit -I-' 

20"-.', 

3027-M 

5550-8 



0.4 



lOO-K-LTLO-ORL-RAT-t 



20*1 



PI2739263 



PI- 16506 
c-224465 

J- 15173 



1-520 



16(:-M 
111-* 



0.2 
»52-H 0.1 

12-45-B 

-35.5-9 0.2 



155--, 
153-D 

i*7, 5-n 



146.3-3 



9.4 

1A 

"170 

4170 

35 

2 



1-38. » 



114-15 



is? -^ 

I '64-0 

19; -=| 0.12 

22*. n 

65.c- G 

-aa-u 

51-- 
1 f c - S 

70 -r 



59!-. 
1.15 



2.6 
5 



5000-K-L05C-CRL-RQT-4 



5C0 0-K-LDL0-0RL-DOG-4 
400-K-LD50-OP.L-RU-4 



5-K-LC50-ORL-RAT-4 

49 - LCbO-lHL-RAT-4 
f 00-K-LCL0-<-RL-RlT-4 
40"-K-LC50-DrtL-ReT-4 



400 



J- 



P- 



313 



33 



10-22.7 125. 7-d 



30 - TDLO-OIL-^ »*.'-<♦ 
*930 - LCLO-lHU-RftT-4 

3-K-TCLO-IHL-H.W-t 
IW -K-LD50-ORL-RAT-«» 

53 - I.CLC-IhL-P.mT-4 
1000-K L^50-IPi*-l«US-«l 
3000-K-l. r "-Li , -OPL-R-'.T-4 U- 39.00- 6 
1 5 -*-L C/j C - 3*L- H A T -4 

335 - LCLe-IHL-RAT-«» 
260-K-TLLO-ORL-l- jS-4 
3aO-K»L^L0-IPR-»".US-«t 

27C - LCLO-lHL-nAT-4 



140 



109 



1-625 



eeo-M 



13-c-m 

3C2-'< 



1.5 
0.1 



33C-K-L -50-IPR-r-uS-4 
40— <-L~L0-ORL-fUS-4 



5.00a^K-LOLO-3GU-OCS-4 
G»« TCLC-CRL-^AT-l* 



U- 1233 



C.A 



( 



r i 



#.-. 



CO«°GU\0 NAtfE 



PHYSICAL-PROPERTIES TLV-TWA-CAR TcxiC-TEST-OA T A OOOW-I'lFO PHY O-WT QUA\TITY 

, ? x « 9 6 7 8 9 JO 11 12 V3 11 15 IS 17 16 13 *0 



1 



tmalliu'-; sulfhat-: 

T'-ICCAr' c H 'lot 
THlOP' J E\ r 
vir.PE* 
T 1 Of It', 

TUMI--" MOXIC-E 

THYROTROPIC M&Kt-C ,E 

XI* ( !'■? '■>"».• IC CO' POUNDS) 

TT.' (CPG^.IC CC'POUNDS) 

TIT-*,' IUN 

TlTe.ilU" C C ~.IDE 

TITi III/- r IO>IJE 

TIT' lU'- SUL^^TE 
TIT.-. r."> TETRACHLORIDE 
TCLUc'.E 

• r i iiscctf.: ate 

OTOcL-E'E SjlPhC- IC ACID 

P-TCc' r ' r Si."..P. ••''■■ IC ACID 

"O-'TOLUICI E 
TOXAPhEME (SEE CHLORINATED CA^PHE'jE 

trr i ..-.lCTICITES) 
T." I " 'CI'.. I 

1 ,2»*»-t s !-zole 

TP It" 3L . 

I - ; i T- » v-II.'TL PnOSPntTE 
T'l-' - = '..'Tl I • '_ 
fJl-V-oUVYL .»ORI\E 
TPIrUTYL BO* I£ 
T*I3uTYl PriCSPH'TE 
TRI-' -P.TYLTI-; ACETATE . 
-r:-It^L'>nE.<YlLTi:-i hyD-CXIDE (ALSO PlICT«A'J) 
. ,2, >--t :! iChi ",-o :--:•. ze^jE 
itl»l-TRlCHLO"»OET *Af"E 
I,lt2-TRXCHL0H0ETHAWE 
TBXCHuCA'jEThYCE'.E 
YaiC»LC p '>FLL , W«C ETHfttoE . 



T^XCnCOR' •.PhThalF.ne 

T,^,o-TRICHLO~ j-1- .ITROP-iE'JOL 
2,»* t S-T«UCtiL0*G-8-vITR08ALXCYUWXLlDE 

>,-.,e-T^:;ML *'-cp- .-'.ol (sec biocides) 

1,2.3-Tr. tCmuC "-(OP' DPAilE 

TRIChLOP'TTOLL'Ef.c 

"TRlthuflUfTftlFLLd'flETTlArfC 
T»IC«ESYL PHOSPHATE 
T->ICYCLT 'CXYL eCPiTE 
TF-.IOECYL ALCOrGL 
T UDECYL a E(.ZElE 

T°I?ECTL lET-OXY) PHOSPHOa_IC_ACIO 

t:. t ■".:■■ - If.E 

TRIETHVLALU 'I »U*5 

TR1FT.HYL* "I* E 

TRIETHYLE .t GLYCOL 

TRXETHYLEI'E GLYCCL KO"OBJTYL ETHER 

TalETHYLf.E GLYCCL f.Oi.OETMYL ETHE^, 



s 






632-''1 






s 






16C-" 






L *0" 


12. 


S 


t-t.l-o 






s 






ltC-" 






s 






1PU5-;-' 






s 






H"CO-B 














? u 

0.1 


1 


s 






iho-x 






r 






i»300-o 






s 


-- 




If *.' -■• 


_ 1°. 


1 


s 








L 10 


.21 


I 


136. ".-P 






L 36.7 


■ 30 




11 r. "4-T. 


375 


1 


L 






ii*-b 


0.02 


1 


S 






1*9-8 






s 






1B7-K 






L 1 


-<*<♦ 




20CS 


22 


1 


s 






6t-e 


0.5 


1 



lf-K-L :5i>-')RL--lAT-«l 

lt6D-K-L-.L:-0«L--'A-'* 

10O-K-LtLO-l°R- ''.'5- 4 L'-G. 0029-11 
166 0-K-L2LU-CHL-'V' , '- l + 



0.03-130 



1-38. <♦ 
100-20 

"♦0-35.2 
100-32 



26H.-.V 

20*---> 

218-8 

71-B 

23C-S 

209-E 5 

C.l 

5 

213-3 

7 tt .l-P. 1900 

u*-& 

87.1-3 

2«».l-a rf> r 
5 
55-H 



<«5 
535 



1-72 



21«*-3 

L5.r-H 

»1C»H 

fs--' 

252-B 



3C0 
76C0" 



IC - LCL0-HL-" >S-<* 
375 - TCLP-IHL-**** - 1 * U- 1.50-10 
3.6 - TCLO-lHL-H ••■-■♦ L»- 15.20- 9 

"♦0 0--<-L' , 5i.-?"L-'*T-'* 

9C0-K-L r j5:>- rW*L-RAT-« 

fiO-^-LOLO-ORL-aAT-l 

99-K-LD5C-SCU-. <>T-u 

2 r 0-K-L" , 5-i-"PL- : ' T-i 

575 - LCL0-I-L-"- , T-'. 

I7'*HJ-K-t£»53'-9RL- 'jS-H 

3000-K-L".5.'- , :^'-- o *.T-t 
9«-K-LD5C-"flL- ! 'AT-«+ 

7S6-K-LnS0-*!RL-RAT-«t 
19H1 - TCLC-IHL- U "'-'--* J" 2180- 8 
2775 - LCLO-I-L-^T-"* 

603 - TCL&-IHL— <:**>»» "-115.00- 6 

u-9e900o-n 
50-K-TGL8-XHL*' LJS-H 



0?--.<-L;:50-f o .L-R>-T-i* 
32 0-K-LJ5 0-CHL-K-T-4 

3rC0O - TCte-IHL-i !!*-«• 



16 



I- 290 
PI-855619 

u- 5»113 



9T0 
6 



20C 



3000 
99 



756 



I- 20C0 



S20 
320 



l"-2?5 
•♦-53 



l-ll* 



36 r -n 

l^^-c* 100 
B9.e-3 

29i -i 
-0 



M75r,-K-L?LC-cnL- ; <4T-H 



eP00-K-L050-CRL-SPG-H 

«21^ - LCLO-I (L-^AT-u U- 1.16- 7 
9739-K-L05*i-sey-*'J$-'» 
5540-H-LC30-SHH- U T-« 



8£3 



U- »20 



COHPOUKD NAME 



PHYSICAL-PROPERTIES TLV-TVA-CAR TOXIC-TEST-DATA ODOUR-INFO PHY O-RAT QUANTITY 
1 2 3 <♦ 5 6 7 e 9 10 11 1? 13 1* 15 16 17 15 19 20 



■H7 
.20 



»*w 



?i 



TPIETHYLFNE GLYCOL MONOHETHYL ETHER L 

T'IEThYLEHE TETRAftXNE L 0.01-20 
7M «2-EHTYL>-IX>L» TRIfELLXTATE 

TRIFTHYLSTXBXME (SEE M.TT'ONY TRIETHYL) L 

T»XFLUPR9MAZXNE HYDROCHLORIDE S 

;-T B iFLu:'u"?ThrL- lt -viT 1 ':PHE'iOL 

T°"PLUORO -C'r^^O-C'ET 
AtA.A-TRX^LUDRO-H-MTRO-l -CPESOL 
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05.04 On-going Priority Substances 



05.04.01 List of Summarie s 

Asbestos 

Polychlorinated Giphenyls (PCB's) 

Vinyl Chloride 



Physical and Chemical Properties 

Asbestos is a generic term which refers to a grouo 
of fibrous hydrated silicate minerals of the serpentine and 
amphibole groups. Customarily included in the definition 
of asbestos are chrysotile (serpentine); amosite, crocidolite, 
anthrophyllite, tremolite, and actinolite (all amphiboles). 
These minerals have complex chemical compositions which distin- 
guish them from one another. The chemical composition changes, 
sometimes significantly, with exposure to the environment, 
making it very difficult to identify positively individual 
fibre types in environmental samples by means of elemental 
analysis. These properties are discussed in Section 4 of the 
report "Asbestos as a Hazardous Contaminant" (ARB-TDA-01-75) 
(Reference 1) . 

Potential Emission Sources 

Sources are discussed in detail in Section 5 of Ref- 
erence 1. 

Health Effects 

Asbestos has been occupationally linked with a poten- 
tially fa f .al disease, asbestosis. It was later associated 
with malignant carcinomas of the lung, gastrointestinal tract, 
stomach and a very rare cancer of the peritoneum or pleura, 
mesothelioma. In general, the available data and information 
are only pertinent to the high concentrations experienced 
in occupational exposure. 

Asbestosis is considered by most authorities to be 
strictly an occupational hazard requiring at least several 
years of heavy asbestos exposure to concentrations of fibres 
well above those found in ambient air. 
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As most of the clinical experience relates to occu- 
pational exposures, there seems to be little evidence of a 
significant threat of asbestos-induced carcinomas to the 

health of the general public. Some effects are detectable 
in occupational environments where overall exposures are mini- 
mal, but is seems likely that these exposures are greatly 
in excess of those in urban communities. Unlike a.sbestosis, 
asbestos- related cancers seem to follow no well-defined 
dose-response and threshold level relationship. Very short 
exposure to a high concentration of asbestos dust or chronic 
exposure to a very low concentration may both lead to the induc- 
tion of cancer after a typically long latent period following 
first exposure. Therefore, a "safe level" of exposure for 
either occupational or community cancer risi' has not been 
established. Current data on asbestos-induced carcinomas of 
the lung seem to indicate that the only portion of the popula- 
tion at risk of cancer are people indirectly exposed to as- 
bestos (i.e. family of asbestos worker or living in the vicinity 
of a heavily emitting asbestos processing centre) . 

Mesothelioma, a rare cancer (incidence in Canada: one/ 
million population/year) , seems to be the most serious asbestos- 
induced threat to the health of the general population at this 
time. Most cases in which environmental data are available 
have been characterised by potential or actual asbestos expo- 
sure, frequently occupational and often that associated with 
residence within 1/2 mile of an asbestos plant, or within the 
household of an asbestos worker. These exposures have often 
been of short duration (weeks to months) with a latency period 
of 20-30 years. 
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Early evidence gathered in South Africa and England 
seemed to implicate one of the several varieties of asbestos 
fibres, namely crocidolite (blue), as particularly dangerous 
in inducing mesothelioma. Non-occupationally contracted cases 
of mesothelioma, involving crocidolite, were identified in 
these areas. Recently, Selikoff ( r -'t. Sinai Medical School, 
New York) found comparable numbers of non-occupationally con- 
tracted mesothelioma asssociated with the amosite (brown) varie- 
ty of asbestos. Studies involving the chrysotile (white) varie- 
ty conducted in Canada, Italy, and Cyprus indicate only a few 
occupational excess deaths due to mesothelioma. 

All varieties of asbestos which have been tested are 
capable of causing epithelial cancers by inhalation, so the 
question is one of level of exposure, not of ability or inabi- 
lity to act as a carcinogen. 

Environmental and Occupational Air Standards 

The current Ontario Occupational Health Standard is 2 

fibre/cm greater than 5 urn in length (8-hour TWA). The U.S. 

3 
Occupational Health Standard was to become 2 f/cm (on the same 

basis as above) by June 1976, but a recent proposal by OSHA 

sets forth a 0.5 f/cm standard ( > 5 urn length, < 5 urn width) 

promulgation date to be r ,et. The Ontario Ambient Air Quality 

Guideline is 0.04 f/cm' (> 5 urn in length) averaged over 24 

hours. The Provincial Design Guideline is 5 ug/m (all fibre 

V-ngths) averaged over 30 minutes at a point of impingement. 

The proposed Environment Canada National Emission Standard 

for asbestos fibres is 2 f/crn ( > 5 urn in length) at the source 

to apply only to mining and milling operations. This same 

standard has been promulgated by the Quebec Government. 
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The Departments of Health and Welfare and Consumer 
and Corporate Affairs have announced intent to ban the import- 
ation of crocidolite (blue) asbestos and the sale of consumer 
products containing free asbestos fibres under the authority 
of the Hazardous Products Act. 

Sampling and Analytical Methods 

Asbestos fibres in ambient air are sampled on various 
filter media by methods suitable for airborne Darticulate 
matter. Membrane or polymer fibre filters may be used with 
either high volume or low volume samolers. Polycarbonate 
or cellulose acetate membrane filters or polystyrene fibre 
filters have been used successfully to collect asbestos fibres. 
The currently recommended filter media are polycarbonate mem- 
brane or polystyrene fibre filters in 8" X 10" size for use 
with a high-volume sampler. The sampler should incorporate 
a feedback electronic flow controller, if possible, because 
of the restricted flow through membrane filters, especially. 
The air sample should comprise at least 200 m (0.7 m /min. for 
4 to 24 hours) on 8" X 10" filters or at least 10 m (0.05 m / 
min for 4 to 24 hours) on 47 mm diameter filter discs. 

Analysis of ambient samples must be carried out by elec- 
tron microscopy and fibre counting techniques for complainnce 
testing with respect to fibre number or mass concentration 
guidelines. See references (2) and (3) for an evaluation 
of sampling methods and media. 

Control and Abatement Techniques 

These techniques are well summarised in reference 1. 
Reports on asbestos fibre control technology and process 
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substitutes for asbestos fibres are being prepared by Techno- 
logy Development and Appraisal Section. 



REFERENCES FOR ASBESTOS SUMMARY 



File: Approximately 200 articles and reports on all of the 
above aspects of asbestos. 



1. MOE Report, "Asbestos as a Hazardous Contaminant" 

(ARB-TDA-01-75) 

2. MOE Report, "Asbestos as a Hazardous Contaminant, 
Progress Report I" (ARB-TDA-16-75) 

3. MOE Report, "Asbestos as a Hazardous Contaminant, 
Progress Report II (ARB-TDA-20-76) 



PQLYCHLORINATFD BIPHENYLS 
Physical and Chemical Properties 

^olychlorinated biphenyls (PCB's) are normally 
encourntered as mixtures of molecular isomers which have 
one to ten chlorine atoms per molecule. Current commercial 
PCB products manufactured in North America are fluid mixtures 
containing 21, 42, or 54% by weight chlorine. Fully chlori- 
nated bipheny] (decachlorobiphenyl) , which is imported from 
Italy, is a solid composed of 72% chlorine. In addition, 

PCB fluid products ranging from 21 to 68% chlorine content 
are manufactured in manv countries. 

Aroclor is Monsanto Corporation's trade name 
for its various PCB mixtures, Monsanto being the onlv North 
American manufacturer of PCB's. No PCB's are manufactured 
in Canada. PCB mixtures or blends of these mixtures with 
other materials manufactured to certain specifications f or 
use as dielectric media in power transformers or capacitors 
are called askarels, a generic term covering many different 
manufacturers' trade names. The composition of askarels 
currently ranges from essentially 100% PCB's for impr-oqnat inn & 
fillinq capacitors to 45 or 70% PCB's for fillino transformers 

Because of their high dielectric strenath 
and thermal stability, PCB's are destroyed completely only 
by high temperature incineration (1300 C or hiqher for one 
second or longer) . They are resistant to biological deara- 
dation, but the lower chlorinated species can be dearaded 
to some extent by certain activated microbial sludge systems. 
The lifetime of PCB's, particularly the isomers 
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having five or more chlorine atoms per molecule, in air or water 
is not known but is believed to be very long, that is, of the 
order of weeks to years. The residence time in the atmosphere 
appears to be determined by the rate of deposition to land or 
surface water and not by chemical reactions. 

Several studies have demonstrated that there are aopre- 
ciable concentrations of PCB's in the atmosphere, ranging from 
about 0.5 ug/1000 m over the oceans to approximately 100 uq/ 
1000 m in urban areas. Most of the airborne PCB's are in the 
vapour phase, considerably less than h of the measured amounts 
are found adsorbed onto particulate matter. 

Potential Emission Sources 

There are practically no source test data for PCB's. 
The bulk of emissions to the atmosphere is expected to occur 
from capacitor and tranformer filling facilities, evaporation 
losses from these electrical components in the field, municipal 
waste and sewage sludge incinerators, and from older PCB-filled 
heat exchangers and hydraulic systems, especially in refinery 
and metal stamping operations. 

Although PCBis are virtually restricted to use in closed 
electrical component, their former applications in many other 
products and pieces of equipment continue to provide reservoirs 
for potential emissions to the atmosphere. PCB's may appear in 
waste oil supplies and in olastic and paper products in which 
they had been used as plasticizers. 

Source testing for PCB's is currently a high priority 
programme within the Air Resources Branch. 
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Health Effects 

PCB's have caused t u e following toxic effects 
in humans: chloracne, pigmentation of skin and nails, eye 
irritation and swelling, digestive disturbances, edema 
(inflammation) of face and hands. The level of exposure 
which would induce the above symptoms is undoubtedlv 
considerably greater than that which is possible through 
strictly environmental exposure. The "Yusho" incident 
in Japan, in which rice oil for human consumption was 
contaminated by PCB's (1,500 to 2,000 ppm) from a leak- 
ing heat exchanger has recorded more than 1,200 victims 
who have been severely disabled by symptoms such as those 
listed above. Some effects were not reversible after 
exposure was discontinued. 

Neoplastic and tumorigenic effects have been 
observed in human victims of PCB poisoning, and several 
species of mammals, including primates, have developed 
li*/er cancers and other neoplasms from ingesting relatively 
low levels of PCB's in the diet. These levels are gene- 
rally well above those to which humans would be exposed 
outside of the workinq place. 

Because of their high solubility in fatty tissue 
and their resistance to metabolism, PCB's accumulate from 
the environment into biological systems. p or example, 
certain species of fish can concentrate D CB's in their 
fatty tissue to several hundred thousand times the level 
in the surrounding water. This means that 10 parts per 
trillion of PCB in water can become 2 parts oer million 
in fish tissue, which may then be consumed by animals 
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higher in the food chain, including man. At least one 
poisoning incident among mink fed fish from PCB conta- 
minated water has been attributed to this cause. 

Environmental and Occupational Air Sta ndards 

There are no regulations in Canada or elsewhere 
on PCB concentrations in ambient air. The current U.S. 
Occupational Health Standard is 1 mg/m 3 for PCB containing 
42% chlorine and 0.5 mg/m 3 for PCB containing 54% chlorine. 
PCB's are being considered for regulation by Environment 
Canada under the new Environmental Contaminants Control Act. 

Sampling and Analytical Methods 

Vapour-phase and particulate polychlorinated bi- 
phenyls can be sampled by a standard EPA (or equivalent) 
impinger sampling train. Ethylene glvcol has been shown 
to be an appropriate impinger absorbent. Because of the 
predominance of PCB's in the vapour phase, high volume 
filter samples are not representative of total airborne 

PCB's. 

Work is underway to develop and test a solid 
absorbent cartridge sampler for general purpose organic 
vapour sampling which should be appropriate for sampling 

PCB' s . 

The sensitivity ot the impinaer samplina method 

for a sample of about 200m 3 of air is less than one ua/lO^m 
The sensitivity and required sample volume of the solid ad- 
sorbent system have not been evaluated. 

PCB determinations are performed bv aas chroma- 
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toqraphy or combined gas chromatography /mass spectro- 
metry. The Trace Organic Contaminants Laboratory, 
Laboratory Services Branch, is equiDped to carry out 
such analyses. 

Control and Abatement 

No information is available on specific 
control and abatement equipment for PCB's. Typical 
oil mist control equipment may be useful in cleaning 
the exhaust from vacuum systems, but good maintenance 
practice and restricted disposal of waste PCB's will 
probably contribute most to abatement of PCB emissions 



REFERENCES FOR PCB SUMMARY 



File: Approximately 75 references on all aspects of 
PCB's except control and abatement. 



1) N. Nelson Chanel on Hazardous Trace Substances), "PCB's 
- Environmental Impact," Environmental Research, Vol. 

5, pages 249-362 (1972) . 

2) D.B. Peakall, "PCB's and their Environmental Effects", 
CRC Critical Reviews in Environmental Control, Sept. 
1975, pages 469-508. 

3) O. Hutzinaer, S. Safe, and v. zitko, ,,rn ^e Chemistry 
of PCB's", CRC Press, Cleveland, Ohio, 1974. 



VINYL CHLORIDE 

Physical and Chemical Properties 

Vinyl chloride (chloroethene , chloroethylene , 
vinyl chloride monomer) is a colourless gas which boils at 
-13.8C. It has a faintly sweet odour and an odour threshold 
variously reported as 250-270, 400 and 4100 ppm , depending 
upon the inhibi tor content and upon the degree of prior 
exposure. 

More detailed properties appear on pages 2-7 
of the MOE background report, "Vinyl Chloride as an Airborne 
Hazardous Contaminant" (Reference 1) . 

In the atmosphere VCM behaves as a reactive 
hydrocarbon with respect to nitrogen oxides and oxidants. 
VCM is slightly less reactive (about 2/3) than ethylene in 
air which is polluted by amounts of NO which are typical of 
urban or industrialised areas. The lifetime of VCM in the 
atmosphere under typical conditions is about one day. The 
major reaction products of VCM atmospheric degradation are 
formic acid, hydrogen chloride, carbon monoxide, formaldehyde 
and ozone, all of which are undesirable pollutants in the 
troposphere since they are irritant or corrosive substances. 
Almost all of the chlorine from the VCM ends up in the form 
of HC1 under these conditions. 

Potential Emission Sources 

The three major categories of vinyl chloride 
monomer (VCM) atmospheric emission sources are VCM production 
facilities, polyvinyl chloride (PVC) production facilities, 
and PVC product fabrication facilities. Pages 8-23 of 
reference 1 treat these potential emissions in detail. 
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References 2, 3, and 4 are MOE reports concerning 
ambient air surveys for VCM which have been conducted by 
the Air Resources Branch near sources. 

On the basis of these surveys, the PVC resin manu- 
facturing plants have been identified as the major VCM 
emitters, closely followed by the lone VCM manufacturing 
plant. Although the survey of fabricating plants was cursory 
at best, it appears that VCM emissions are not a problem at 
these locations, especially since the resin manufacturers are 
reducing the residual monomer content of the shipped PVC to 
very low levels (10 ppm by weight or less for most grades). 

Health Effects 

The statement which appears on page 48 of reference 
1 in October 1974 is still true, namely; "There is no subs- 
tantial body of information relating to the effects of 
community exposure to vinyl chloride monomer". In fact, to 
date, there are no documented environmental health effects 
on humans associated with exposure to vinyl chloride monomer 
outside of the work place. 

Health effects of VCM in occupational situations are 
described on pages 43-50 of reference 1. More detailed dis- 
cussions of VCM-PVC appear in "Toxicity of Vinyl Chloride 
-Polyvinyl Chloride", reference 5. 

The prime concern with respect to environmental expo- 
sure to VCM is its carcinogenicity. At concentrations of 
VCM greater than 50 ppm in inhaled air, test animals have 
developed angiosarcomas (malignancies) of the liver, in addi- 
tion to other neoplastic (benign or malignant) disorders. 
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Carcinogenic effects of vinyl chloride appear to follow dose- 
response relationships at the lower experimental exposure 
levels (50 to 500 ppm) , but there are no dose-response data 
for levels of 1 ppm and lower which would be found in ambient 
air. Studies of the large numbers of test animals which are 
required to detect low incidences of disease at these concen- 
trations are underway in Italy and elsewhere, but human epi- 
demiological data relative to low level ambient exposure are 
unlikely to be available for several decades. 

Health effects of PVC dust have not been studied tho- 
roughly, either in occupational or environmental exposure 
settings. Fine PVC dust is emitted by resin manufacturers 
and secondary fabricators and might possibly present an inha- 
lation problem by transporting the entrapped VCM residue 
directly into the lung. PVC dust apparently also acts as a 
respiratory irritant in its own right. 

Environmental and Occupational Air Standards 

The Ontario Occupational Health Standard for vinyl 

chloride monomer for TWA eight hour exposure is 10 ppm (by 

3 
volume) or 2 8 mg/m . The current Ontario 24-hour average 

ambient air quality guideline is 0.1 ppm (280 ug/m ), and 

the ^-hour average design guideline in 0.2 ppm (560 ug/m ) 

at a point of impingement. 

The corresponding U.S. Occupational Health Standard 

is 1 ppm (3 mg/m ) TWA over 8 hours, not to exceed a ceiling 

value of 5 ppm. The proposed U.S. EPA emission standard 

for VCM specifies certain process parameters and limits 



- 4 - 



stack (or other point source) emissions to 10 pom maximum 

(reference 6) . 

Germany has a TLV for vinyl chloride of "no permis- 
sible expose", while Sweden ures a TLV of lppm ( 3mg/m ) as 

in the U.S. 

The basis for all of these standards is human health 
effects: carcinogenicity and to some extent cardiovascular 
system effects (at higher concentrations) . 
Sampling and Analytical Methods 

These methods are set forth on pages 31-37 and in 
Appendix II of reference 1. Recommended sampling procedure 
at present is to draw a known volume of air through an acti- 
vated charcoal filled cartridge which removes the vinyl chlo- 
ride gas. In the laboratory, the vinyl chloride is desorbed 
from the charcoal adsorbent by cold carbon disulphide. This 
process is >90% efficient. An aliquot of the vinyl chloride/ 
CS ? solution is injected into a gas chromatograoh for quanti- 
tation. The overall sensitivity of this samDling and analysis 
nrocedure is about 0.00 3 dditi (3oDb) in the orininal air sanrole, 

Alternatively, samples of air to be analysed for vinyl 
chloride may be collected in aluminized Mylar mutli-layer 
plastic bags, either as grab samples, or as integrated samples 
by slowly pumping in air over several hours. Other types of 
plastic bags (including Tedlar) have been found to be unsuit- 
able for low-level VCM measurements. 

Control and Abatement 

Control technology is discussed on paqes 24-30 
of reference 1. The most significant recent development is 



- 5 - 



vacuum steam stripping with closed cycle recovery of VCM 
from the PVC resin slurry. Other segments of the PVC pro- 
duction process can also be equipped with monomer recovery 
plumbing, which combined with good preventive maintenance 
(of pump seals, etc.) can greatly reduce fugitive emissions. 

TDA is to issue a report on VCM control technology 
in 1976. 

REFERENCES FOR VINYL CHLORIDE SUMMARY 

1. "Vinyl Chloride as an Airborne Hazardous Contaminant", 

ARB-TDA-01-74. 

2. "Survey of Vinyl Chloride Monomer Concentrations in 

Ambient Air Near the Esso Chemical Polyvinyl Chloride 
and Dow Chemical VCM Plants in Sarnia, Ontario during 
Sept., Oct. and November 1974," ARB-TDA-02-75 . 

3. "Report on Ambient Air Quality Survey of B.F. Goodrich 

Chemical of Canada Ltd., Niagara Falls, May 6-May 15, 
1975", ARB-TDA-09-75. 

4. "Report on Ambient Air Quality Survey of Selected Fabri- 

cators of Polyvinyl Chloride Resin Products, June 24- 
Sept. 30, 1975." ARB-TDA-11-75 . 

5. "Toxicity of Vinyl Chloride-Polyvinyl Chloride", Annals 

of the New York Academy of Sciences, Vol. 2 46, pages 
1-337, 1975. 

6. "Proposed Standard for Vinyl Chloride", U.S. Environmental 

Protection Agency, U.S. Federal Register, vol. 40, No. 248, 
pages 59532-59552, December 24, 1975. 
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(C) P.G. Stecher (ed.), The M erck Index , 8th ed . , Merck and Company 
Incorporated, Pahway, 'Jew Jersey, 1968. 
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McGraw Hill Incorporated, 1974. 
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Van Nostrand Reinhold Company, New York, N.Y. , 1975. 

( 9 ) Do cumentation of the Threshold Limi _t Values for Sub s tances in Workroom 
Air, 3rd ed., American Conference of Governmental Industrial Hyqienists, 
Cincinnati , Ohio, 1971 . 

(10) M.N. Gleason et al . , Cli nica l To xicology of Commercia l P rodu c ts, Acute 
Po isonin g, 3rd ed., The Williams and Wi l kins Company ,~Ha It imore, Maryland, 
1969. 

Ill OC CUPATIONAL AND ENVIRONMENTAL AIP STA NDARDS: 

(11) "Threshold Limit Values for Chemical Substances in Workroom Air Adopted 
by ACGIH for 1974," American Conference of Governmental Industrial 
Hygienists , 1974. 
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Of Health, Education, and Welfare, National Institute for Occupational 
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International Occupational Health Conference, 1975. 
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ioxic im/aiw p.Mvic, caoii 



The following r.ystf-rn of tox- 
icity rdiinr, is U1 cr> to indicate 
the relative iia?ard: 

1 l>r. rfttinp I ,'n kin a^vm-d lo chemicals for 
'»tlii;,"u iovul'vciciv* s» v-cilj u\im wcic .muhibu: 
lo enable .1 v:i!i I ..s i:.vsiikmt cf ha/apJ to be 
made, Tlvt>e coi.mmmds usu.i'Iv lie* in one 
o! the follow ''• •. c itt'v'oi 1.". . 

(al No trxicuv iiHotnianou oh. Id be found 
in the ! i ! c ! : 1 1 1 . i iimi iii'iA a.'s known lo the 
ui'hois. 

(b) Limited information based on animal 
cxpcrlurcnis was available out in tfie opinion 
of the i:M'J:jrs this information could no: be 
applied to town cxprnom e:, In sonls cases 
this information is mentioned so that tbc reader 
may know mat some experimental work lias 
been dc.v;. 

(c) Published toxicity data were felt by the 
authors to be of question.. bit validity. 

— No Toxic by 

Tin's de*.if , .naik\'i is ^iven to materials wltfcJi 
fall into o'v of ll e following cat"*t:«'i , j«&: 

(a) Materials which ou.se no harm under 
any conditions of normal mm. 

(b) Material which produce toxie effects 
on humans only under the most unusual con- 
ditions or by overwhelming do.'-age. 



(a) Acute 'ocal. Materials which on single 
exposures lasting seconds, minutes, or hours 
cause only slight dice's or. the * l " m or mucous 
membranes regardless of the extent of the ex- 
posure. 

(b) Acute systemic. Materials which can 
be absorbed into the body by inhah.tion, in- 
gestion, o: through the skin and which produce 
only slight efetts following single exposures 
lasting second:, minuic. or hours, or following 
ingestion of a s ; rigle dc-'e. regardless of the 
quantity absorbed or the extent of exposure. 

(c) Chititur famt. Malcri tls winch on con- 
tinuous 01 t.,.ui'a! ox pi- .;:::? extending aver 
period 1 , of days, months, 0/ vesrs e.mse only 
slight and usually reversible narni to the shin or 
:v .icons membranes. The t.-.tcni of exposure 
may be pre it or small. 

v'd) (~/."i ''.''V \ysiemk: Materials which can 
be iiviw:! id mto .he both '. y inhibition, inges- 
tion, or liuougti ihe skin and which produce 
only slir.hi'y irv.ialJy revervble cifecis following 
con'.Ku.ou;- v.. iL t >wulcu e a iH'suics LXiciiding 
over days, uu ;i'.l; c or y?\i«. 'lie ext.-r.t of 
the exposure rcuy be gie.it or small. 

In general, those suh v l 'R^es classified as 
having "shgbt 'm i.ciiy" pio luce chanties m the; 
human hotly -..iimb aie ni.iviiiy ;evc:siiie ;utA 
which will d;.;q»pvar follow mm. termination of 
exposure, cither with or w»;liO*H jnedicai trcat- 



2 — Moderate Toxicity 

(a) Acute local. Materials which on iin .le 
exposure Listing seconds, inirmtcs. or hour;, 
cause moderate effects 011 thy sKlt:l or mm:on-> 
membranes. These clfecls may be the result 
of intense exposure for a matter of seconds or 
moderate exposure for a matter of houm. 

(b) Achk syzionc. MatciL!:; which car. 
be absorbed into t!:e body by inhalation, in- 
gestion, or through the skin and which produce 
moderate effects following single exposures last- 
ing seconds, minutes, or hours, or foflov/rag 
ingestion of a sing'e dose. 

(c) Chronic local- Materials which on con- 
tinuous or repeated exposures 00 .-r.dhg over 
periods of days, months, or years cauie moder- 
ate harm to the skin or mucous membranes. 

(d) Chronic systemic. Materials which can 
he absorbed into the body by inhalation, mgos- 
tion, or through the skin and which produce 
moderate effects following continuous i>, re- 
peated exposures extending over periods of 
days, months, or years. 

Those substances classified as having "moder- 
ate toxicity" may produce irreversible a« well 
as teversihle changes in the human hod;.. 
These changes are not of such severity as to 
threaten life or produce serious physical im- 
pairment. 

3 ™ Severe Toxicity 

(a) Acute local. Materials winch on sIoAk' 
exposure lasting seconds or minutes cause in- 
jury to skin or mucous membranes of sufficient 
severity to threaten life or to cause permanc.it 
physical impairment or disfigure rnent. 

(b) Acute systemic. Materials which can 
be absorbed into the body by inhalation, inges- 
tion, or through the skin and which can cause 
injury of sufficient severity to threaten life fol- 
lowing a single exposure lasting seconds, min- 
utes, or hours, or following ingestion of a single 
dose. 

(c) Chronic local. Materials which en con- 
tinuous or repeated exposures extending over 
pcriods of days, months, or years can cause 
injury lo skin or mucous membianes of suffi- 
cient severity to threaten fife or cause perma- 
nent impairment, disfigurement, or '"reversible 
change. 

(d) Chronic systemic. Materials which can 
be absorbcJ into the body by inhalation, inges- 
tion or through the skin and which cm cause 
death or seiiuMS physical impairment following 
continuous or repeated exposures to smutl 
amounts extending over peiiods of days, 
months, or years. 



H.I. Sax, Dangerous Properties of Industrial Materials , 4th ed., Van Nostrand Reinhold 
Company, New York, N.Y., 1975, Chapter 9. 



ACETALDEHYDE 



PROPERTIES 



Physical State (ambient temp.) - G 
Vapour Pressure (25 C) - 

Chemical Formula - CH 3 CH0 

Molecular Weight - 44.1 

Boiling Point - 20.8 C 

Melting Point - -123.5 C 

Solubility in Water - Soluble 

Additional Information - 

- Synonyms: Acetic Aldehyde, Ethyl Aldehyde, Ethanal 

- Colourless fuming liquid at 20 C 

- Pungent fruity odour 



II HEALTH EFFEC TS (see Toxic Hazard Rating Code): 

Inhalation Irritant 
Acute Local - 3 3 

Acute Systemic - 2 

Chronic Local - 1 

Chronic Systemic - 2 

Additional Information - 

- A local irritant. Potential injury to respiratory tract. Effects 
are narcosis, bronchitis, albuminuria, fatty liver and lung edema. 

- Inhalation does not cause chronic poisoning. But large doses may 
cause death by respiratory paralysis. 

- Less irritating but stronger central nervous system depressant than 
formaldehyde. 



ACETALDEHYDE (2) 
III OCCUPATIONAL AMD ENVIRONMENTAL AIR STANDARDS: 



A. Ontario Environmental Air Standards: 



Point of Impingement (half-hour average) - 



Average Concentration over 24 hours - 



B. Ontario Occupational Health Guidelines: 



Threshold Limit Value - 
(Over 8 Hours) - 



100 ppm; 180,000 ug/nr 



C. Occupational Standa rds (TLV) Elsewhere: 3 
West Germany 200 360,000 



Sweden 



50 



90,000 



u. M'1'.JM..iu'irii in i umia i- iuii ; 



-U.S. TLV of 100 ppm is adopted to prevent excessive eye 
irritation and potential injury to the respiratory tract 

- Soviet TLV (1966) 3 ppm 

- U.S. Occupational Standard: time weighted average 200 ppm 



IV 



COMMENTS 



- Generally used in organic chemical Industry as an intermediate 
for other products . 



ACETIC ACID (GLACIAL) 
PROPERTIES 

Physical State (ambient temp.) - L 
Vapour Pressure (25°C) - 15.4 mm Hg 

Chemical Formula - CH^COOH 

Molecular Weight - 60 - 1 

Roil inn Point - 118 - 1 C 

Melting Point - 16.7 C 

Solubility in Wat^r - Mlscible in all proportions 

In water. 

Additional Information - 

- Synonyms: Ethanoic Acid, Vinegar Acid, Methane Carboxylic Acid 

- Clear, colourless liquid 

- Pungent odor 

- Glacial acetic acid is the pure compound (99.8% min) as distinguished 
from the usual water solutions known as acetic acid (e.g., vinegar) 



11 HEALTH EFFECTS (sec Toxic Hazard Rat1*KJ Code): 

Inha lation Irritant 
Acute Local - 2 3 

Acute Systemic - 

Chronic Local - 2 

Chronic Systemic - 

Additional Information - 

- Caustic, irritating to tissue 

- Breathing of concentrated vapours is harmful to lung tissue. 
Harmless in dilute solutions as in vinegar. 

- Can cause severe skin burns, dermatitis, and skin ulcers 

- Damages the eyes, possibly causing total blindness in concentrated 
solution. 



ACETIC ACID (GLACIAL) (2) 
1 1 1 OCCUPA TIO rJAL AMD E N V I R ON] 1 F N J A L A I R ST AN DA RDS : 

A. Ontario Environmental Air Standards : 

Point of Impingement (half-hour average) - 2500 ug/m 

Average Concentration over 24 hours - 



B. Ontario Occupational Health Guidelines : 

Threshold Limit Value - 10 ppm; 2 5000 ug/m 3 

(Over 3 Hours) - 

C. Occupational Standards (TLV) Elsewhere: o 

(ppm) ~tug/m ) 

West Germany 10 2 5000 

Sweden ™ 25000 



u. ncainonai inform?! ion : 

- The Soviet TLV (1966) was 2 ppm 

- U.S. TLV of 10 ppm is recommended to prevent undue irritation 



IV COMMENTS 



- Used in manufacture of plastics and resins, textiles, and leather, 
pharmaceuticals, pigments, photographic chemicals. 
Also used as food additive. 



ACETONITRILE 



Physical State (ambient temp.) - 
Vapour Pressure (25 C) - 
Chemical Formula - 
Molecular Weight - 
Boiling Point - 
Meltinq Point - 
Solubility in Water - 
Additional Information - 

- Synonyms: Methyl Cyanide, Ethanenitrile 

- Colourless, limpid liquid. Strongly reactive. 

- Aromatic odor. 

- Also soluble in alcohol 

- Acetonitrile emits highly toxic fumes of cyanides when 
heated to decomposition. 



L 




88.3 mm 


Hg 


CH 3 CN 




41.1 




80.1 C 




- 41 C 




Very Sol 


uble 



II HEALTH EFFECTS (see Toxic Hazard Rating Code): 

Inhalation Irritant 



Acute Local - 
Acute Systemic - 
Chronic Local - 
Chronic Systemic - 

Additional Information - 

- Somewhat less toxic than hydrogen cyanide. 



1 



ACETONITRILE (2) 
III OCCUPATIONAL AND ENVIRONMENTAL AIR STANOAROS: 

A . Ontario Environmental Air Standards : 
Point of Impingement (half-hour average) - 

Average Concentration over 24 hours - 

B. Ontario Occupational Health Guidelines : 

Threshold Limit Value - 40 ppm; 700OO ug/m 3 

(Over 8 Hours) - 

C. Occupational Standards (Tl.V) El sewhere^ 

(ppm) (ug/m ) 

West Germany 40 70000 

Sv/eden 

u. Mncnnnnai inTormation : 

- A TLV of 40 ppm is recommended to protect against organic 
cyanide poisoning and injury to respiratory tract. 



IV COMMENTS 



- Used in manufacture of pharmaceuticals and medicines. 

- Used as a solvent in hydrocarbon extraction processes especially 
for butadiene. 



2 - ACETYLAMINQ FLUORENE 
I PROPERTIES 

Physical State (ambient temp.) - 
Vapour Pressure (25 C) - 



Chemical Formula - CH 3 C0NH ( Cg^CHgCgH^ ) 

Molecular Weight - 2 24 

Boil ing Point - 

belting Point - 194C 

Solubility in Water - insoluble 

Additional Information - 

- synonyms: 2-Acetami nof 1 uorene , Acetyl Amino Phenatbrsne, 

N-fluoren-2-ylacetamide, 2-acetamidofl uorene, 
N -acetyl -2-aminofl uorene 

- crystal 1 i ne powder 

- sol ubl e i n al cohol 



II HEALTH EFFECTS (sec Toxic Hazard Rating Code): 

Inhalation Ir ritant 

Acute Local - 
Acute Systemic - 
Chronic Local - 
Chronic Syst:emic - 

Additional Information - 

- highly toxic. A demonstrated (exoerimenta 1 ) carcinoqen 

- recognized as a carcinoqen by OS HA (U.S. ) and Sweden 
- Contact by all routes should be avoided 



2- ACETYLAMINOFLUORENE (2) 

1 1 1 OCCUPATIONAL AMD EflVIROMMHlTAL AIR STANDARDS : 

A. Ontario Environmental Air Standards : 
Point of Impingement (half-hour average) - 

Average Concentration over 24 hours - 

B. Ontario Occupational Health Guidelines : 

Threshold Limit Value - 
(Over 8 Hours) - 

C . Occupational Standards (TLV) Elsewhere : 
West Germany 

Sv/eden 

D. . Additional Information: 

- U.S. Occupational Standard: Carcinogen 



IV. INDUSTRIAL SECTORS AND POTENTIAL SOURCES : 
- An insecticide. 



ACRYLAMIDE 
PROPERTIES 

Physical State (ambient temp.) - S 

Vapour Pressure (25°C) - °- 1 ^ H 9 

Chemical Formula - CH 2 CHC0NH 2 

Molecular Weight - 71 * 08 

Boiling Point - 125 c 

Melting Point - 84.5 C 
Solubility in Water - 
Additional Information - 



Soluble 



- White, crystalline, odorless solid 

- Also soluble in alcohol and acetone. Insoluble in benzene 

- Emits acid fumes when heated. 



II HEALTH EFFECTS (see Toxic Hazard Rating Code): 

Inhal a tion Irritant 
Acute Local - 3 3 

Acute Systemic - 2 

Chronic Local - 2 

Chronic Systemic - 2 

Additional Information - 

- Highly toxic by ingestion and inhalation. Strong skin and eye 
irritant. Can be absorbed through unbroken skin. 

- Produces toxic effect upon central nervous system. Signs of 
poisoning include general muscular weakness, ataxia, and tremors. 
In mild cases, toxic effects are quickly reversible if exposure is 
terminated. 



ACRYLAMIDE (2) 
1 1 1 OCCUPATIONAL AND ENVIRONMENTAL AIR, STANDARDS : 

A. Ontario Fnvironmqnt.il Air Standards : 

Point of Impingement (half-hour average) - Tentative Design 

Standard: 45 ug/m 

Average Concentration over 24 hours - 

B. Ontario Occupational Health Guidelines : 

Threshold Limit Value - (skin) 3 qq U g/ m 3 
(Over 3 Hours) - 

C . Occupational Standards (TLV) Elsewhere : 
West Germany 

Sweden 
u. additional Inforniacion: 



IV COMMENTS 



- Used as a reactive monomer and intermediate in production of organic 
chemicals. 

- Used as polymer or copolymer in adhesives, fibers, plastics, and resins 

- Used in manufacture of paint and varnish, pigments and dyes. 

- Used 1n waste water treatment, and in the textile and leather 
industries. 



ACRYLONITRILE 
I PROPERTIES 



Physical State (ambient temp.) - L 
Vapour Pressure (25°C) - 107 mm Hg 

Chemical Formula - CH 2 CHCN 

Molecular Height - 53>1 

Boilino Point - 77 - 3 C 

Melting Point - 
Solubility in Water - 
Additional Information - 

- Synonyms: Propene Nitrile, Vinyl Cyanide 

- Colourless, mobile liquid 

- Mild odor 

- Soluble in all common organic solvents 



-82 C 
Partially miscible 



II HEALTH EFFECTS (see Toxic Hazard Rating Code): 

Inhalation Irritant 



Acute Local - 
Acute Systemic - 
Chronic Local - 
Chronic Systemic - 



1 



Additional Information - 

- Toxic by inhalation, ingestion, skin absorption 

- SvmDtoms similar to hydrogen cyanide poisoning IHCN) 

eS less severe. Symptoms include headache, nausea vomit ng, 
and diarrhea Also causes irritation of eyes, nose, and respiratory 
trtt Symptoms disappear after acute vapor exposure is terminated. 



ACRYLONITRILE (2j 
1 1 1 OCCUPATION AL AMD JNV I RONMF NTA I. AJ R_STAT1DARDS : 

A. Ontario Environmental Air Standards : 

Point of Impingement (half-hour averaqe) - Tentative Design Standard 

2200 ug/m 3 

Average Concentration over 24 hours - 

B . Ontario Occupational Health Guidelines : 

Threshold Limit Value - (skin) 2 ppm; 45,000 ug/m 3 
(Over 8 Hours) - 

C . Occupational Standards (TLV) Elsewher e: - 

"(ppm) Cug/»r) 

West Germany (skin) 2Q 45,000 

Sweden 



u. ftamnnn?! inrornianon : 

- a TLV of 20 ppm is recommended on the basis of animal 
exposure data, and by analogy with the 10 ppm value for hydrogen 
cyanide. 



IV COMMENTS 



- Used as an intermediate in manufacture of acrylic fibers, 
acetonitrile - based plastics, nitrile rubber, insecticides, 
and other products of organic synthesis. 



4- AMINOBIPHENYL 
I PROPERTIES 



Physical State (ambient temp.) - S 

Vapour Pressure (25°C) - 

Chemical Formula - C 6 H 5 C 6 H 4 NH 2 

Molecular Weight - 169.2 

Boil ing Point - 3 02C 

Melting Point - 5 3C 

Solubility in Water - si iohtly soluble 

Additional Information - 

- synonyms: p - ami nodi phenyl, p-biohenylamine, xenylamine, 

p-phenylaniline, 4-aninodiohenyl 

- colorless crystals 

- soluble in alcohol, chloroform 



11 liL A JJlLL F f^_Ql s _ < seG Toxic Hazard Rating Code): 

Inhalation Irritant 

Acute Local - 1 ] 

Acute Systemic - 3 

Chronic Local - 1 

Chronic Systemic - 3 

Additional Information - 

- effects resemble those of Benzidine. Hiahly toxic by inaestion 
inhalation, skin absorption 

- has caused bladder cancer in humans and experimental animals 

- recognized as a carcinogen by OSHA (U.S.), Germany, Sweden 

- contact by all routes of exposure should be avoided. 



4- AM I NOB I PHENYL (2) 

1 1 1 OCCl.'PATIOMAL A.'.'D HiV ^O'lMPlTA!. AIR STANHAPHS : 

A . Ontario Environmental Air S ta nda rd s : 
Point of Impingement (half-hour average) - 

Average Concentration over 24 hours - 

B . Ontario Occupational Heal t h Guidelines : 

Thr-jshnld li\?M Value - 
(Over 8 Hours) - 

C . Occupational Standards (T1..V) Elsewhere : 
West Germany 

Sweden 

- U.S. Occupational Standard: Carcinogen 



IV COMMENTS 



- Used in the detection of sulfates 



AMMONIA 
I PMPFFTTnS 



Physical State (ambient temp.) - G 
Vapour Pressure (25°C) - 7400 mm Hg 

Chemical Formula - NtU 

Molecular Weight - 17.0 

Boiling Point - - 33.4 C 

Melting Point - -77.7 C 

Solubility in Water - Very Soluble 

Additional Information - 

- Colourless, alkaline gas 

- Sharp, intensely irritating, pungent odor 

- Also soluble in alcohols and organic solvents 



11 HEALTH EFFECTS (see Toxic Hazard Rating Code): 

Inhal a tion Irri tant 
Acute Local - 3 3 

Acute Systemic - 

Chronic Local - 1 

Chronic Systemic - 



Additional Information - 

- Irritant, primarily to eyes, nasal passages, throat, Becomes very 
corrosive in aqueous solution, as occurs when contact is made with 
respiratory mucous membranes. Can cause pulmonary edema. 

- Irritation of skin, especially if it is moist 

- Permanent damage to eyes, throat, and upper respiratory tract 
at 400-700 ppm 

- Acts as an asphyxiant at high concentrations (greater than 2500 ppm) 



AMMONIA -(2) 
1 1 1 OCCUPATI ONAL AND ENVIR ONMFfJTAL AIR STANDARDS: 

A. Ontario Environmental Air Standards : 

Point of Impingement (half-hour average) - 3600 ug/m 

Average Concentration over 24 hours - 

B. Ontario Occupational Health Guidelines : 

Threshold Limit Value - 25 ppm; 18000 ug/m 3 

(Over 8 Hours) - 

C . Occupational Standards (TLV) Elsewhere : 

(ppm) (ui/m 3 ) 

West Germany -^— --^ 

Sv/eden 25 18000 

u . Afiri i ciona i lnrormctcion : 

- U.S. Occupational Standard : 50 ppm (time weighted average) 

- TLV of 25 ppm selected to protect against irritation to eyes 
and the respiratory tract 

- Soviet TLV (1967) 15 ppm 

- Czechoslovakia TLV (1969) 30 ppm 



IV COMMENTS 

Pulp and paper, fertilizers, petroleum refining, water treatment 
industrial gases, chlor-alkali process, iron and steel industry, cleaning 
(household and industrial), explosives, food and beverage industry, pulp 
and paper, textiles (rayon and nylon) rubber. 



AMMONIUM CHLORIDE 
I PROPERTI ES 

Physical State (ambient temp.) 
Vapour Pressure (25 C) - 
Chemical Formula - 
Molecular '..'eight - 
Roiling Point - 
Melting Point - 
Solubility in Viator - 

Additional Information - 

- Synonym: Sal Ammoniac 

- White crystals 

- Slightly soluble in alcohol 

- Sublimes at 340 C 



1 mm Hg at 160.4 C 

NH 4 C1 

53.5 

520 C 



Soluble, up to 27.1 g in 
100 g H 2 



II 



HEALTH LFFFCTS (see Toxic Hazard Rating Code): 

Inhalation 



Acute Local - 
Acute Systemic - 
Chronic Local - 
Chronic Systemic - 

Additional Information - 



1 



Irrit ant 
1 



:sni^^:s;rr«-u L rs.^,sK'»?:'r». w 



passages 



AMMONIUM CHLORIDE {l) 
MJ prninATTQMfli flfjn r»|VT° nMMrMT A!. * Tn CT A*!P' l . i y)?» ! 

A • Ontario Environmental Air Standa rds: 

Point of Impingement (half-hour average) - 

Average Concentration over 24 hours - 

B . Ontario Occupational Health Guidelines : 

3 
Threshold Limit Value - 10,000 ug/m 

(Over Hours) - 

C . Occupational Standards (TLV) £1 sewhere : 
West Germany 

Sweden 

f) . AfJuilSond l In forma Li on : 

- TLV of 10 mg/m selected to present irriation of the respiratory 
passages. 



IV COMMENTS 



- Battery manufacturing, rubber, plating, pharmaceuticals and 
medicine, plastics and synthetic resins, fertilizers. 

-Large amounts of ammonium chloride fume are frequently evolved 
in galvanizing operations. 



ANILINE 
I PROPERTIES 

Physical State (ambient temp.) - 

Vapour Pressure (25°C) - 

Chemical Formula - 

Molecular Weight - 

Boiling Point - 

Melting Point - 

Solubility in Water - 

Additional Information - 

- Synonyms: Aminobenzene, Phenyl amine, Aniline Oil, Aminophen 

- colorless, oily liouid; rapidly becomes brown on exposure to 
light and air 

- characteristic odor and burning taste 

- soluble in alcohol and most orqanic solvents. Volatile with steam 



I. 








1 mm at 


34 


8 


r 


W m 2 








93.12 








184.4 C 








- 6.2 C 








Soluble 









11 HEALTH EFFECTS (see Toxic Hazard Rating Code): 

Inhalation Irritant 
Acute Local - 

Acute Systemic - 3 

Chronic Local - 
Chronic Systemic - 3 

Additional Information - 

- hiqhly toxic by innestion, inhalation, and skin absorption 

- aniline acts on the hemoqlobin of the blood to reduce its oxyqen- 
carryinq capacity 

- it acts as a deoressant of the central nervous system 

- lono-term exposures affect the blood, and possibly the liver and 
bladder 

- it is an allergen and mild sensitizer. Local contact may cause 
dermati tis 

- aniline has not been proven to be a carcinogen. But the intermediates, 
benzedine and naphthyl amine, have been incriminated. 



ANILINE (2) 

III OCCUPATIONAL AND ENVIRONMENTAL AIR STANDARDS : 

A. Ontario Environmental Air Standards : 
Point of Impingement (half-hour average) - 

Average Concentration over 24 hours - 

B. Ontario Occupational Health Guidelines : 

Threshold Limit Value - (skin) 5 ppm; 19000 ug/m 3 
(Over 8 Hours) - 

C. Occupational Standards (TLV) Elsewhere : 

(ppm) (ug/m 3 ) 
West Germany ( S kin) 5 19000 

Sweden (skin) 5 19000 

D. Additional Information: 

- U.S. TLV of 5 ppm is adopted to prevent effects on hemoglobin 
(formation of methemonlobin) 

- Soviet TLV (1966) 1 ppm 

- Czechoslovakia TLV (1969) 1.3 Dpm 



IV COMMENTS 



- Aniline is one of the most important of the organic bases 
Used as parent substance for many dyes and druqs 

- widely used in industry as an intermediate in chemical 
synthesis 

- used in vulcanizing rubber 



ANTIMONY AND ANTIMONY COMPOUND 1 -". 
I PROPERTIES 



Compound Fpnftila Mol , P V.P. H.P. M.P. Sol 

wt. st. In 

HoO 






C C M 2 



Antimony Sb 121.75 S 1635 630.5 

Potassium Tartrate KSbC-M^O, . 1 fl \\J) 333.94 S 

Trichloride SbCl 3 228.11 S 283 73.4 V. SOL 

Trioxide Sb 2 3 or Sb 4 6 291.50 S 1550 656 SL.SOL 

Stibine SbH 3 124.8 -17 -88 SL.SOL 



II HEALTH EFFECTS (soe Toxic Hazard totimj Cod-): 

Inha lation 'irritant 

Acute Local - 

Acute Systemic - 3 

Chronic Local - 2 

Chronic Systemic - 3 

Additional Information - 

- recognized as a skin irritant. Sb dust causes eczema and dermatitis, 
Irritative to eyes 

- inhalation of Sb compounds causes inflammation of respiratory tract 
(pneumonitis, laryngitis, tracheitis). Also causes perforation of 
nasal septum 

- Medicinal treatment of antimony potassium tartrate may cause cardiac 
disturbances and injury 

- animal experiments show cardiac injury 

- gaseous stibine (SbH-), like arsine, is hiohly toxic by inhalation. 



ANTIMONY AND ANTIMONY COMPOUNDS (2) 
1 1 1 OCC UPATIONAL AND ENnR0HMRIJAL AIR STAMDARPS: 

A . Ontario rnvironmental Air Standards : 

al 1 forms : 75 ug/m 

Point of Impingement (half-hour average) - ^ as ' 

Average foncentracion over 24 hours - 

B. Ontario Occupational Health Guidelines : 

Threshold Limit Value - s ° and compounds: 500 ug/m (as Sb) 

Stibine (SbH 3 ): 0.1 ppm; 500 ug/nT 
(Over 8 Hours) - 

C . O ccupational Standards (TLV) El sev/here : 3 

(ppm) ( ug/m ) 

West Germany Sb and Compounds: 500 (as Sb) 

Stibine (SbH 3 ): 0.1 500 

Sweden Sb and Compounds: — 500 (as Sb) 
Stibine: 0.05 250 

l). Ana i cionai information : 

Antimony and Compounds 

- U.S. TLV OF 500 ug/m is adopted on basis of human response 
Stibine 

- U.S. TLV of 0.1 ppm is adopted on basis of analogy with Arsine 



IV COMMENTS 



- Used in various alloys 

- Used in following industries: glass and ceramics, rubber, 
paints and abrasives, semiconductor electronics. 



ARSENIC AND ARSENIC COMPOUNDS 



I PROPERTIES 



Compound Formula Mol . 

wt. 



p 


V.P. 


B.P. 


M.P. 


Sol 


3t. 








In 




/T|/r\ Hy 

1 . . 1 


C 


C 


H 2 



Arsenic As 74.92 S Subl.613 INSOL. 

Trioxide As 2°3 or 197.84 S 0.06 315 SOL. 



As 4 6 



246.04 S SL. SOL 



Tr i sul phi de As^S- 

Arsine Asm 77.93 G -55 -113.5 SL. SOL 



11 HEALTH rrreCTS (see Toxic Hazard Rntimj Coda): 

Inhalation. Irri tr-.nt 

Acute* Local - 2 

Acute Systemic - 3 

Chronic Local - 2 

Chronic Systemic - 3 

Addft1iOn.il I r; f or:;io t ion - 

- inhalation of As dust causes bronchitis, irritation of upper 
respiratory tract, and perforation of nasal septum 

- cutaneous absorption of airborne As. compounds causes skin 

irritation and dermatitis . ,. , 

- chronic exposure (inhalation, ingestion) causes disturbances 

of digestive system, blood, and nervous system, liver and 
kidney damage, nig men tat ion and ulceration of skin 

- a recognized carcinoaen (officially in Germany and Sweden) 
of skin, lungs, and liver. An experimental (animal) carci- 
nogen. 



ARSENIC AND ARSENIC COMPOUNDS (2) 

1 1 1 OCCUPATIONAL AND ENVIRONMENTAL AIR .STANDARDS; 

A. Ontario Environmental Air Standards : 

Point of Impingement (half-hour average) - Arsenic: 15 uo/m^ 

Arsine lOug/m 

Average Concentration over 24 hours - Arsenic: 5 ua/m 3 

B . Ontario Occupational Health fiuidelines : 

Threshold Limit Value - Arsenic, inorganic comods. 250 uq/m 3 

(Over 8 Hours) - Arsine: 0.05opm; 200 uq/m 3 

3 

C. Occupational Standards (TUM Elsewhere : £M Ua7m_ 

West Germany Arsine: 0.05 200 



Sweden Arsenic and Com Dounds - 500 

Arsine: 0.01 50 



u. Maouionf 1 .! information : 
Arsenic and Compounds 

- Soviet TLV (1965) 300 ug/m 3 ~ 

- Czechoslovakia TLV (1959) 300 ug/m 3 

- U.S. Occupational Standard: tine weighted average 500 ug/m 

Arsine 

- Soviet TLV (1966) 0.1 ppm 

- Czechoslovakia TLV (1969) 0.06 pom 



IV COMMENTS 



- major use of arsenic is in form of trioxide for oesticides 
and herbicides 

- three major sources of arsenic air pollution are - 
(i) smelting of metals (copoer, lead, cobalt, ciold) 

(ii) burning of coal 
(iii) use of arsenic compounds as pesticides 

- arsine is generated in various ODerations (oickling of 
metals containing arsenic, soldering, etching, plating) 
which involve emission of hydrogen in presence of arsenic 
compounds . 



ASPHALT 

i PROPFxTIFS 



Physical State (ambient temp.) - S 

Vapour Pressure (25 C) - 

Chemical Formula - C H 

Molecular Weight - 

Boil inn Point - ^ 470 C 

'leltinq Point - 

Solubility in '.later - Insoluble 

Additional Information - 

- Synonyms: bitumen, petroleum pitch 

- black or dark brown mass 

- pitch-1 ike odour 

- soluble in petroleum, carbon disulphide, oil turpentine, 
acetone, and ether 

II HEALTH HF RICTS (see Toxic Hazard Ratine Code): 

Inhalation Irritant 
Acute Local - Z 

Acute Systemic - 

Chronic Local - 2 

Chronic Systemic - 

Additional Information - 

- Specific health effects, particularly a carcinogenic potential, 
have not been definitely established. 



ASPHALT (2) 
III OCCUPATIONAL AND ENYIRONWNTAL ATR STANDARDS: 



A. Ontario Environmental Air Standards : 
Point of Impingement (half-hour average) - 

Average Concentration over 24 hours - 

B. Ontario Occupational Health Guidelines : 

Threshold Limit Value - (fumes) 5000 ug/m 
(Over 8 Hours) - 

C . Occupational Standards (TLV) Elsewhere : 
West Germany 

Sweden 

D. Additional Information: 



IV COMMENTS 



BARIUM AND BARIUM COMPOUNDS 



I PROPLRTIL'S 



Compound 



'onnulo 



Hoi. 

v/t. 



P 

St. 



V.P. 



B.P, 


M.P. 


Sol 
In 


C 


C 


\\ ? Q 


1140 


725 


V.SOL. 
SOL. 



3 a ri urn 

Acetate 
Carbonate 

Chi ori de 

Chroma te 

2-Ethyl hexoate 

Ferr i te 

Hydroxi de 

Naphthenates 

Nitrate 

Nonyl Phenate 

Oxal ate 

Stearate 

Sul pha te 

Trinitrophloro- 
glucinate 



Ba 

Ba(C 2 H 3 2 ) 2 
BaC0 3 

BaCl 2 

BaCrO, 



137.34 

255.43 
197.35 

208.25 

255.33 



Ba(0H) 2 *8H 2 315.43 



Ba(N0 3 ) 2 251.35 



BaC 2 4 



225.36 



Ba(C ls ^0^704.13 

BaSO, 233.40 



1560 925 SOL. 



78 v -SOL. 

592 SOL. 

decomp. 

400 SL.SOL 

SL.SOl 
1580 1149 SL.SOL 



BARIUM AND BARIUM COMPOUNDS (2) 

II H EALTH EFFECTS (sec Toxic Hazard Rating Code): 

Inhalation Irritant 

Acute Local - 1 1 

Acute Systemic - 3 

Chronic Local - 1 

Chronic Systemic - 2 

Additional Information - 

- inhaled barium compounds known to cause benign nneumoconiosi s 

called "Baritosis" 

- exposure to dusts of sulfide, oxide, and carbonate causes 
irritation of eyes, nose, throat, skin 



1 1 1 OCCUPATIONAL AND ENVIRONMENTAL AIR STAN AR DS: 

A . Ontario Environmental A ir Standards : 
Point of Impingement (half-hour average) - 

Average Concentration over 24 hours - 

B . Ontario Occupational Health Guidelines : 

Threshold Limit Value - soluble comnounds: 500 ug/m 

(as Ba) 
(Over 8 Hours) - 

C . Occupational Standar ds (TLV) Flr.e where: 

3 
West Germany soluble conoounds : 500 ug/m 

(as Ba) 

Sweden 

D. Additional Information: . . 



3 



BENZENE 
I PROPERTIES 



Physical State (ambient temp.) - 

Vapour Pressure (25°C) - 

Chemical Formula - 

Molecular Weight - 

Boilinq Point - 

Melting Point - 

Solubil i ty in Water - 

Additional Information - 

- Synonyms: Phenyl Hydride, Coal Naphtha 

- Clear, colourless to light yellow liquid 

- Aromatic odor 

- Miscible with alcohol and most organic solvents 



L 






72.5 mm 


Hg 




C 6 H 6 






78.12 






80.1 C 






5.5 C 






Slightly 


Soli 


jble 



II HEA LTH EFFECT S (see Toxic Hazard Rating Code): 

Inhalation Irritant 
Acute Local - 1 2 

Acute Systemic - 2 

Chronic Local - 

Chronic Systemic - 3 

Additional Information - 

- Primarily affects bone marrow resulting in numerous blood changes, 
and in serious cases, aplastic anemia and death. Some fatal cases 
diagnosed as leukemia 

- Chronic poisoning can occur as a result of daily exposure to unsafe 
vapor concentrations over long period, or from a single concentrated 
exposure. 

- Chronic exposure can occur through skin absorption. 

- Officially recognized as a carcinogen in West Germany and Sweden 

- Carcinogenic in some animal experiments 



BENZENE ( 2j 
111 OCCUPATIONAL AND ENVIRONMENTAL AIR STANDARDS: 

A . Ontario Environmental Air Standards : 

Point of Impingement (half-hour average) - 10000 ug/m* 

Average Concentration over 24 hours - 

B . Ontario Occupational Health Guidelines : 

Threshold Limit Value - (skin) 10 ppm; 30000 ug/m 
(Over 3 Hours) - 

C. Occup ational Standards (TLV) Elsewhere* 

(pp W ) (ug/rn J ) 

West Germany 

Sweden (skin) 10 30000 

'j. Anniiionai inTOrmation : 

- Soviet TLV (1967) 6 ppm 

- Czechoslovakia TLV (1969) 16 ppm 

- U.S. Occupational Standards: 

Ceilinq Value 25 ppm 

Peak Value 50 ppm (10 min/8 hour) 

- American National Standards Institute TLV (1969) 10 ppm 



IV COMMENTS 



- Used as basic raw material for manufacture of many aromatic 
organic materials in refineries. Also used in manufacture of 
paints and varnishes, including putty, fillers, stains, and 
finishes. 



BENZIDINE 
PROPERTIES 

Physical State (ambient temp.) - s 

Vapour Pressure (25°C) - 

Chemical Formula - NH (C r H.)„NH 

C t a C L 

Molecular Weight - 184.23 

Boil inq Point - 400 C 

Melting Point - 127 C 

Solubility in Water - Slightly Soluble 
Additional Information - 

- Synonyms: Benzidine Base; p-Diaminodiphenyl ; 4,4 - Biphenyldiamine 

- Gray-yellow crystalline powder. Darkens on exposure to light 

- Soluble in alcohol and ether. 



i: H EALTH EFFECTS (see Toxic Hazard Rating Code): 

Inhalation Irritan t 
Acute? Local - 

Acute Systemic - 3 

Chronic Local - 
Chronic Systemic - - 

Additional Information - 

- Recognized as a human carcinogen by OSHA (U.S.), Germany ; and . 
Sweden 

- extremely toxic by inhalation, inoestion, and skin absorption; 
any exposure is considered hazardous 

- can cause blood and bone marrow damage. Also bladder tumors 

- on ingestion, causes nausea and vomiting. May be followed by 
liver and kidney damage. 



BENZIDINE (2) 

III OCCUPATIONAL AND EMVIRG?!MFNTAI. AIR STANDARDS 



A . Ontario Environmental Air Standards : 
Point of Impingement (half-hour average) - 

Average Concentration over ?A hours - 

B . Ontario Occupational Health Guidelines : 

Thrsshold Limit Value - 
(Over 3 Hours) - 

C . Occupational Standards (TLV) Elsewhere : 
West Germany 

Sweden 
- U.S. Occupational Standard: Carcinogen 



IV COMMENTS 



- Used in the manufacture of various dyes 

- used in organic synthesis and as a stiffening agent in rubber 
compounding 

- an analytical agent 



BERYLLIUM AND BERYLLIUM COMPOUNDS 



I PROPERTIES 



Compound 



Formula 



Mol 
wt 



P 

St. 



V.P. 



B.P. 



C 



M.P. 



C. 



Sol 

In 

HoO 



Seryl 1 i urn Be 

Ceramics 

Al umi num Al 1 oys 

Copper Al 1 oys 

Oxide BeO 



9.01 3 



2970 



1278 



IMSOL 



25.01 



3900 



2530 



INSOL 



[I 



HEALTH EFFECTS (see Toxic Hazard Rating Code): 



Acute Local - 
Acute Systemic - 
Chronic Local - 
Chronic Systemic - 




i rr-i ' 



Additional Information - 

- all common Be compounds are extremely toxic by inhalation 

even in very low concentrations. Beryllium disease is systemic 

- Chronic : pneumonitis, lesions of lung, dermatitis, inflammation 
and enlargement of liver and spleen, cardiac failure, mild 
edema of brain / inflammation of eye. May be fatal. 

- Acute : chemical oneumonitis with systemic effects 

- regarded as a human carcinogen in Germany and Sweden 

- experimental carcinogen of lungs and bones. 



BERYLLIUM AND BERYLLIUM COMPOUNDS (2 ^ 

1 1 1 OCCUPATIONAL ANO ENVIRONMENTAL AIR STANDARDS: 

A. Ontario Environmental Air Standards : 

3 
Point of Impingement (half-hour average) - all for^s: 0.03 uq/m 

(as Be) 

Average Concentration over 24 hours - 



B. Ontario Occupational Health Guidelines : 

3 
Threshold Limit Value - 2 ug/m 



(Over 3 Hours) - 
C. Occupational Standards (TLV) Elsewhere 
West Germany 



3 
Sweden 2 ug/m 



0. Anaitional information: 



- Soviet TLV (1966) 1 ug/m 3 3 

- American National Standards Institute TLV (1969) 2 uq/m 

- U.S. Occuoational Standard for Beryllium 
Time Weighted Average 2 ug/m^ 
Ceil ing Value 5 ug/m- 

Peak Value 25 ua/m (30 min/8 hours) 



IV COMMENTS 



- used as hardening agent in Be-Cu and other alloys 

- used as structural material in aerosoace industrv 

- used as moderator in nuclear reactors 



CADMIUM AND CADMIUM COMPOUNDS 



i pp.on in* '. 



Compound 


Formula 


Mo'l . 

wt. 


P 

St. 


V.P. 


B.P. 
C 


M.P. 

C 


Sol 
In 

H ? 


Cadmium 


Cd 




112.4 S 


1 — — - — ■ — ■■ ■ » J 


767 


320.9 


INSOL 


Lienzoate 


Cd(C 2 !! 3 2 )«2H 2 




390.66 


/L 1 mm 






SOL . 


Chloride 


CdCl 2 




183.32 




960 


568 


V. SOI 


Cyanide 


Cd (QN) 2 




164.44 S 








SOL. 


2-Ethylhexoate 










- 






ate 


Cd(N0 3 ) ? 




236.41 S 




350 




V.SOL. 


Oxide 


CdO 




128.40 






ULCOMP. 

900 INSOL, 


Selenide 


CdSe 




191.36 S 




> 


1350 


INSOL. 


Stearate 
















Sulphate 


CdS0 4 




208.46 S 






1000 


V. SOL. 


Sulphides 


CdS 




144.46 




Subl. 


1750* 


SL.SOL. 



980 



Sulphoselenides 



100 atm. pressure 



CADMIUM AND CADMIUM COMPOUNDS (2) 
II HEALTH EFFECTS (sec Toxic Hazard Rating Code): 

Inhalation Irritant 
Acute Local - 3 3 

Acute Systemic - 3 

Chronic Local - 3 

Chronic Systemic - 

Additional Information - 

- inhalation of Cd compounds, specifically metal fumes, oxide, and 
salts, causes pulmonary emphysema and bronchitis. Also damaoe 
to kidneys v/here accumulation of Cd takes place. 

- in severe exposure, lung damage is fatal 

- other effects are gastric and intestinal disorders and damage, 
liver damage and anemia 

- implicated in cardiovascular disorders and hypertension 

- Cd compounds are susnected carcinogens of connective tissue, 
lunns and liver. Cadmium is carcinogenic in some animal 
experiments. 

* * * OCCU P ATIONAL AMD ENVI RONMENTAL AIR S TANDARDS : 

A . Out a rio E ny i ronmental Ai r S tanda rds : 

all forms: (as Cd) 

Point of Impingement (half-hour average) - 5.0 ug/m 3 

Average Concentration ever 24 hours - 2.0 u ^/ m 



B . Ontario Occupational Health Guidelines : 

Cd dusts and salts: 50 ug/m. (as Cd 

Threshold Limit Value - Cd oxide fume: 50 ug/m (as Cd 

(ceilinn) 

(Over 3 Hours) - 

C . Occupational Standar ds ( T1.V) El sewhere: ( ug/m )_ 

West Germany Cd oxide fume: 100 (as Cd) 

(ceiling) 



i 



Sweden Cd dusts and salts: 20 (as Cd) 



D . Add it ir.iV '. l Informatio n : 

3 

- U.S. TLV of 50 ug/m adopted to prevent acute or chronic toxic effects 

of Cadmium fume inhalation ^ 

- Soviet (1967) and Czechoslovokia (1969) TLV 100 ug/m* 5 

- U.S. Occupational Standards 

- Time Weighted Average: 200 ug/n 3 Ceiling Value; 600 uq/m3 



CARBON BLACK 
I PROPERTIES 

Physical State (ambient temp.) - S 

Vapour Pressure (25°C) - 

Chemical Formula - ^ 

Molecular Weight - 12 - 01 

Bcilinn Point - 

Melting Point - 

Solubility in V.'ater - Insoluble 

Additional Information - 

- Amorphous powder 

- Sublimes at 3652 C 



II HEALTH EFFECTS (sec Toxic Hazard Rating Code): 

Inha lation Irritant 
Acute Local - 1 

Acute Systemic - ° 

Chronic Local - 3 3 

Chronic Systemic - 

Additional Information - 

- has caused cancer in the nasal sinuses, lunas and skin, when oily 
material present (coal tar, etc.) Carcinogenic property may be 
due to some coal tar product which adheres to the soot (carbon black) 
rather than the soot itself. 



CARBON BLACK (2) 
1 * l OCCUP ATIONAL AND ENVIRONMENTAL A IR .STANOAROS : 

A. Ontario Environmental Air Standards : 

Point of Impingement (half-hour average) - 25 ug/m 

Average Concentration over 24 hours - 

B . Ontario Occupational Health Guidelines : 

Threshold Limit Value - 3500 ug/m 3 

(Over 3 Hours) - 

C . Occupational Standards (Tt.V) Els ewhere : 
•//est Germany 

Sv/eden 
u. ftaaitional information: 



IV COMMENTS 



Rubber (tires), printing inks, paints, plastics and synthetic 
resins, textiles 



CARBON DISULPHIDE 
I PROPERTIES 



Physical State (ambient temp.) - L 

Vapour Pressure (25°C) - 336 mm Hq 

Chemical Formula - CS2 

Molecular Weight - 76 -l 

Boiling Point - 46.5 C 

Melting Point - -110.8 C 

Solubility in Water - Soluble 

Additional Information - 

- clear, colorless liquid. Almost odorless when pure 



II HEALTH EFFECTS (see Toxic Hazard Rating Code): 

Inhalation Irri tant 
Acute Local - 1 

Acute Systemic - 3 

Chronic Local - 
Chronic Systemic - 3 



Additional Information - 

Toxic by inhalation, ingestion, and skin absorption 

Chief effect on central nervous system, acting as a narcotic 

and anesthetic 

death from respiratory failure in acute poisoning 



CARBON DISULPHIDE ( 2 J 
III OCCUPATIONAL AND ENVIRONMENTAL AIR STANDARDS: 

A. Ontario Environmental Air Standards : 

3 

Point of Impingement (half-hour average) - 330 u 9/ m 

Average Concentration over 24 hours - 

B . Ontario Occupational Health Guidelines; 

Threshold Limit Value -(skin) 20 ppm; 60000 ug/m 
(Over 3 Hours) - 

C . Occupat i onal Standards (Tl.V) Elsew here: 

" (ppm) (uq/m J ) 

West Germany 



Sweden 



(skin) 10 30000 



m. Additional inro^manon: 



- U.S. Occupational StandardrCeiling Value 30 ppm 

- Soviet TLV (1967) 4 ppm 

- Czechoslovakia TLV (1969) 10 ppm. MMO , on 

- American National Standards Institute TLV (1968) 20 ppm 

-U.S. Occupational Standard: 

Peak Value: 100 ppm (30 min/8 hours) 



IV COMMENTS 



- Used in manufacture of plastics and synthetic resins 



CARBON TETRACHLORIDE 
I PROPERTIES 



Physical State (ambient temp.) - L 

Vapour Pressure (25°C) - 114.5 mm Hg 

Chemical Formula - C CI- 

Molecular Weight - 153.8 

Boiling Point - 76.8 C 

Meltinq Point - -22.6 C 

Solubility in Water - Insoluble 

Additional Information - 

- Synonym: Tetrachloromethane 

- Colorless liquid. Characteristic, non-irritatinq odor. 
Odor threshold 10 ppm 

- Miscible with alcohol, many common organic solvents, and most 
of fixed and volatile oils 

- decomposes to phosgene at high temperatures. 



II HEALTH EFFEC TS (see Toxic Hazard Rating Code): 

Inhalation Irritant 
Acute Local - 

Acute Systemic - 3 

Chronic Local - 1 

Chronic Systemic - 3 

Additional Information - 

- Irritant to mucous membranes. Depresses central nervous system 

- Exposures to high concentrations may result in death from respiratory 
failure. 

- Long term exposure to low concentrations (also after-effects of 
severe non-fatal exposures) results in damage to kidneys, liver 
and lungs . 

- vapour is irritating to eyes 

- contact with liquid causes dermatitis 

- a suspected carcinogen. Found to be carcinogenic in some 

animal experiments 



CARBON TETRACHLORIDE ( 2 J 

1 1 1 OCCUPAT IONAL AMD ENVIRONMENTAL _A_I_R .JWin/mDS : 

A . On tario Environmental Air Standards : 

Point of Impingement (half-hour average) - 20000 ug/m 

Average Concentration over 24 hours - 

B . Ontario Occ u pational Health Guidelines : 

Threshold Limit Value - (skin) 10 ppm; 65000 ug/m 3 

(Over 3 Hours) - 

C. Occupat ional Standards (TLV) Elsewhere : 3 

"tppmT "(ug/m ) 

West Germany ( skin ) i 65000 
Sweden(skin) 10 65000 

u . fviv i 1 1 un<i i i nr orrrui v. i u n : 

- Soviet TLV (1966) 3 ppm 

- Czechoslovakia TLV (1969) 3 ppm 

- American National Standards Institute TLV (1957) 10 ppm 

- U.S. Occupational Standards 

Ceiling Value 25 ppm 

Peak Value 200 ppm 200 ppm (5 min/8 hour) 



IV COMMENTS 



- Used in production of refrigerants and propel lants 
(chl orof 1 uorohydrocarbons ) 
- metal degreasing, agricultural fumiqant, chlorinating organic 
compounds . 



CHLORINE 
I PROrrRTHT, 



Physical State (ambient temp.) - 

Vapour Pressure (25°C) - 

Chemical Formula - 

Molecular Weight - 

Boiling Point - 

Melting Point - 

Solubility in Water - 

Additional Information - 

- Greenish -yell ow gas. Pungent, irritating, suffocating odor. 
Odor threshold less than 1 ppm 

- Vapor density 3.214 gm/litre (at OC and 1 atms) 

- Extremely reactive. Strong oxidizing and bleaching properties 

- In presence of moisture, chlorine forms hypochlorite which is 
a strong oxidant. Wet chlorine is extremely corrosive to the 
common metals. 



G 


7.86 atms. 


ci 2 


70.9 


-34.5 C 


-101 C 


Soluble 



II HEALTH EFFECTS (see Toxic Hazard Rating Code): 

Inhalation Irritan t 
Acute Local - 3 3 

Acute Systemic - 

Chronic Local - 
Chronic Systemic - 

Additional Information - 

- At low concentrations (l ppm), main effect is irritation of eyes, 
nose, throat, and respiratory tract. 

- Inhalation of large doses can damage lung tissue, and produce 
pulmonary edema, pneumonitis, emphysema, or bronchitis. 

- In extreme cases, death may occur by suffocation. 



CHLORINE (2) 

III OCCUPATIO NAL AND EN V I R ON* M_r MT A L AIR STANDARDS: 

A. Ontario Environmental Air Standards : 

3 
Point of Impingement (half-hour average) - 300 ug/m 

Averaqe Concentration over 24 hours - 

B. Ontario Occupational Health Guidelines : 

Threshold Limit Value - 1 ppm; 3000 ug/m 3 

(Over 8 Hours) - 

C . Occupational Standards (TLV) Elsewhere : - 

(ppm) ~ Tug/m ) 

West Germany Qe ]SQQ 

Sweden 1 300 o 

') . MHoumn.^i inTormar.ion : 

-TLV of 1 ppm i s adopted to minimize chronic changes in lunns 
-Soviet TLV (1966) 0.3 ppm 
-Czechoslovakia TLV (1969) 1 ppm 



IV COMMENTS 



- Used in production of organic and inorganic chemicals 

- Used to bleach pulp for paper and rayon manufacture 

- Used in treatment of water and wastewater 

- Used in production of pesticides, herbicides, refrigerants, 
plastics, propel lants, soap and cleaning compounds, pigments, 
industrial gases, textiles. 

- Used in chlor-alkali processes and petroleum refining. 



CHLORINE DIOXIDE 
I PROPERTIES 



Physical State (ambient temp.) - q 

Vapour Pressure (25°C) - 831 m Hg @ u c 

Chemical Formula - q-j q 

Molecular Weight - 67.45 

Boiling Point - 9.9 C 

Melting Point - -59.5 C 

Solubility in Viator - Soluble 

Additional Information - 

- Red yellow gas 

- very reactive and strong oxidizing agent 

- dissolves in alkalies forming a mixture of chlorite and chlorate 

- decomposes when heated, emitting toxic fumes of chlorine 

- reacts with water or steam to form fumes of hydrochloric acid 



II HEALTH EFFECTS (see Toxic Hazard Rating Code): 

Inhalation Irritant 
Acute Local - 3 3 

Acute Systemic - 

Chronic Local - 3 

Chronic Systemic - 



Additional Information - 

- severe irritant to eyes and respiratory tract 

- may cause pulmonary edema 

- can be fatal at high concentrations (20 ppm) 

- can cause bronchitis and emphysema following prolonged 
exposure to low concentrations. 



CHLORINE DIOXIDE ( 2] 
1 1 1 OCCUPAT rONAL AND ENVIRONMENTAL AIR CTAWMRDS: 

A. Ontario Environmental Air Standards : 

Point of Impingement (half-hour average) - 85 ug/m 

Average Concentration over 24 hours - 



B . O ntario Occupational Health Guidelines : 

Threshold Limit Value - 0.1 ppm; 300 ug/m 

(Over 8 Hours) - 

C . Occupational Standards (TLV) Elsewhere : 3 

(ppmT~ (ug/m ) 



West Germany « , -^qq 

Sweden 0.1 300 



u. Additional inrormation: 



- TLV OF 0.1 ppm is adopted to prevent irritation and possible 
bronchitis . 



IV COMMENTS 



- Used in water and waste water treatment 

- Used as a bleaching agent for wood, pulp, fats, oils and flour 

- Used in manufacture of sulfur and sulfuric acid 



CHLOROBENZENE 
I PROP ERTIE S 

Physical State (ambient toup.) - 

Vapour Pressure ( 25' C ) - 

Chemical Formula - 

Molecular Weight - 

Roil inn Point - 

Melt inn Point - 

Solubility in Water - 

Additional Information - 

- Synonym: Monochlorobenzene, Chlorobenzol , Phenyl Chloride 

- Clear, colorless volatile liauid 

- Almond-like odor 

- Miscible with most organic solvents 



L 




11.7 mm 


[\o : 


C 6 H 5 C1 




112.6 




131 .7 C 




-45 C 




Insolubl 


e 



II HEALTH EFFECTS (see Toxic Hazard Patir.o Code): 

Inha lation Irritant 
Acute Local - 1 1 

Acute Syster.ic - 2 

Chronic Local - 

Chronic Systemic - 2 

additional Information - 

- Strong narcotic. Possesses only sliciht irritant qualities. 

- Generally not as toxic as phenol 

- Animal studies reveal lung, liver and kidney damage following 
repeated exposures at high concentrations. 



CHLOROBENZENE (2) 

1 1 I OCCUPATI ONAL AN D ENVI RONHF tiTAL AIR _STAriDARDS : 

A. Ontario Environmental Air Standards : 
Point of Impingement (half-hour average) - 

Average Concentration over 24 hours - 

B . Ontario Occupational Health Guidelines : 

Threshold Limit Value - 75 ppm; 350000 ug/m 3 

(Over 8 Hours) - 

C. 



Occupational Standards* (TLV) El sei/ h erej x 
West Germany 5Q 230000 



Sweden 



ij. /',inmon?i inTormar.ion: 



- TLV (U.S.) of 75 ppm adopted to prevent narcotic effects or 
chronic poisoning 

- Soviet TLV (1966) 10 ppm 

- Czechslovakia TLV (1969) 43 ppm 



IV COMMENTS 



- Used in petroleum refining, paint and varnish manufacture 

- Used in production of pesticides 

- Used in production of various organic solvents 



CHLOROFORM 

I PRonnTits 



Physical State (ambient temp.) - 

Vapour Pressure (25°C) - 

Chemical Formula - 

Molecular We ight - 

Boil inn Point - 

Melting Point - 

Solubility in Water - 

Additional Information - 

- Synonym: Trichloromethane 

- Clear, colorless, volatile liquid 

- Heavy etheral odor; sweet taste 

- Miscible with alcohol, organic solvents, and fixed and 
volatile oils 



L 




172 mm Hg 




CHC1 3 




119.4 




61.3 C 




- 63.5 C 




Slightly Sol 


uble 



11 HFALTH EFFFCTS (<:ee Toxic Hazard Rat inn Code): 

Inhal ation Irritant 
Acute Local - 1 

Acute Systemic - 3 

Chronic Local - 
Chronic Systemic - 



Additional Information - 

- Main effect is depression of the central nervous system 
(more potent than C CI.) 

- Prolonged inhalation will cause death from cardiac and respiratory 
failure 

- Its wide use as an anesthetic has been abandoned due to its 
damaging effects on the liver, heart and kidney 

- Causes irritation of the eyes and mucous membranes of the 

respiratory tract. 

- A suspected carcinogen. Found to be carcinogenic in some 

animal experiments. 



3 



CHLOROFORM U) 
III OCCUPATIONAL AJ1D JNVrRONMFNTAL AIR STANDARDS: 

A. Ontario Environmental Air Standards : 
Point of Impingement (half-hour average) - 

Average Concentration over 24 hours - 

B . Ontario Occu pa tional Health Guidelines : 

Threshold Limit Value - 25 ppm; 120000 ug/m 

(Over 8 Hours) - 

C. Occupational Standards (TLV) Elsewhere : ^ 

(ppm) Tug/m ) 
West Germany 50 240000 

Sweden 25 125000 

u . anmnonai tnrormarion : 

- TLV (U.S.) of 25 ppm is adopted to prevent any serious short- 
term effects on the liver 

- Czechoslovakia TLV (1969) 10 ppm 

- American National Standards Institute TLV (1957) 10 ppm 



IV COMMENTS 



- Used in manufacture of fluorocarbon refrigerants and 
propel lants, fluorocarbon plastics, dyes, and pigments, 
insecticides, pharmaceuticals 

- Used in petroleum refining 



bis - CHLOROMETHYL ETHER 
I PROPERTIES 



Physical State (ambient temp.) - L 

Vapour Pressure (25°C) - 

Chemical formula - (CH^Cl ) 2 

Molecular Weight - 115 

P.oil inn Point - 105 

Melting Point - 
Solubi 1 i ty in Water - 
Additional Information - 



INSOLUBLE 



- Synonyms: Dichlorinated methyl oxide; BCME, sym- dichloromethyl 
ether; Dimethyl -1,1 - Dichloroether 

- Colorless, volatile liquid; suffocating odour 

- Soluble in acetone, benzene, ethyl and methyl alcohol 

- Highly reactive liouid with high vapor pressure 



11 HrALTH EFFECTS (see Toxic Hazard Rating Code): 

In halation Irrltaat 
Acute Local - 3 3 

Acute Systemic - 
Chronic Local - 
Chronic Systemic - 

Additional Information - 

- Strong irritant to eyes and respiratory tract 

- regarded as a carcinogen by OSHA (U.S) and Sweden 



bis - CHLOROMETHYL ETHER ( 2 ) 
II! OCCUPATIONAL AMD ENVIRONMENTAL AIR STANDARDS: 



A. Ontario En vi ronmental Air Standards : 
Point of Impingement (half-hour average) - 

Average Concentration over ?A hours - 

B. Ontario Occupational Health Guidelines : 

Threshold Limit Value - 0.001 ppm 

(Over 8 Hours) - 

C. Occupational Standards (TLV) Elsewhere : 
West Germany 

Sv/eden 

n. Additional Information: 

- U.S. Occupational Standard: Carcinogen 



IV COMMENTS 



- Used as intermediate in manufacture of resins 

- bis-Chloromethyl Ether may form in air as a product of the 
reaction between Formaldehyde and Hydrogen Chloride 



CHLOROPRENE 
I PROPERTIES 



Physical State (ambient temp.) - L 

Vapour Pressure (25°C) - 

Chemical Formula - CH2CHCCICH2 

Molecular Weight - 88 - 5 

Boil inn Point - 60 c 

Melting Point - 

Solubility in Water - Sliqhtly Soluble 

Additional Information - 

- Synonyms: 2- chloro, 1,3 -butadiene, Chlorobutadiene 

- colorless 

- soluble in alcohol 



11 HEALTH EFFECTS (see Toxic Hazard latino Code): 

Inhalation Irritant 
Acute Local - 2 2 

Acute Systemic - 3 3 

Chronic Local - 
Chronic Systemic - 3 

Additional Information - 

- highly toxic by ingestion, inhalation, and skin absorption 

- nervous system depressant 

- dermatitis, eye injury and anemia have been reported in humans 



CHLOROPRENE (2) 

III OCCUPATIONAL. AMD ENVIRONMENTAL MR STANDARDS: 



A . Ontario Environmental Air Standards : 
Point of Impingement (half-hour average) - 

Average Concentration over 24 hours - 

B. Ontario Occupational Health Guidelines : 

Threshold Limit Value -(skin) 25 ppm; 90000 ug/m 3 
(Over 3 Hours) - 

C . Occupational Standards (TLV) Elsewhere : 

( PP m ) ~T" 9/ m3 ) 
West Germany 25 90000 

Sweden 25 90000 

D. Additional Information: 

- subject of current OSHA carcinogenesis inquiry 



IV COMMENTS 



- used in manufacture of neoprene 



CHROMIUM AND CHROMIUM COMPOUNDS 
I PROPLRTILS 



Compound 



Formula 



Chromium 

Chronr pinments 
(Chroma tes) 

-ic Acid (oxide) 

Chromite 

(II) Acetate 

(III) Acetate 
Lignosulphonates 

(II) Sulphate 

(III) Sulphate 
(III) Sulphate 
(III) Sulphate 



Mol 
wt 



P 

St. 



V.P 



Cr 60.0 

PbCr0 4 ( red ) 323.18 
Pb Cr0 4 .Pb0 (yellow) 546.37 



CrO. 



CrS0 4 .7H 2 

Cr 2 (S0 4 > 3 

Cr 2 (S0 4 ) 3 . 15H 2 
Cr(S0 4 ) 3 . 18H 2 



100.01 



(FeO,Cr 2 3 ) 

Cr(C 2 H 3 2 ) 2 170.09 

Cr(C 2 H 3 2 )jM 2 247.15 



274.17 S 

392.18 S 
662.41 S 
716.45 S 



B.P. 


M.P. 


Sol 
In 


C 


C 


H 2 


2200 


1900 


INSOL. 




844 


INSOL. 
INSOL. 




196 


V. SOL 



100 



SOL. 
SOL 

SOL. 
V. SOL 



II 



HEALTH EFFECTS (see Toxic Hazard Rating Code): 



Inhalation 



Acute Local - 
Acute Systemic - 
Chronic Local - 
Chronic Systemic - 



irritant 



Additional Information - 

Hexavalent compounds more toxic than trivalent. Metal is non 7 toxic 
irritative and corrosive to body tissue 

inhalation causes perforation of nasal septum and respiratory 
disorders: chronic inflammation of lungs, pneumonia, laryngeal 
congestion, emphysema, tracheitis, chronic bronchitis, pharyngitis 
causes hypersensitivity with contact dermatitis. Causes skin ulceration 
Chromate salts are recognized carcinogens (U.S., Germany, Sweden) of 
lungs, nasal cavity, and paranasal sinus. Also experimental carcinogens 
of stomach and larynx. 



CHROMIUM AND CHROMIUM COMPOUNDS {?.) 
1 1 1 OCCUPATIONAL AND EHV1ROWMFHTAL MRJ5TANDAMS : 

A. Ontario Environmental Air Standards : 

all forms: (as Cr 
Point of Impingement (half-hour average) - 30 ug/m 3 

Average Concentration over 24 hours - 



3 

B . Ontario Occupational Health Guidelines : u 9/ m 

Chromic acid, chromates: 100 (as CrO^) 
Threshold Limit Value - S°l • chromic, chromous salts: 500 (as Cr) 

{Ower 3 Hours) - Insol . chromates - Pb, Zn, and 

chromate-chromite ore: 100 (as Cr) 

C . O ccupational Standar ds (T1.V) Elsewhere : CARC l N0GE N 
West Germany Chromic acid and chromates: 100 ug/m 3 

Sv/eden Chromic Acid and chromates: 50 ug/m 



u . /uKJitionfl! inmrmation ; 

For Chromic Acid and Chromates : 

- Soviet TLV (1966) 10 ug/m 3 

- Czechoslovakia TLV 100 ug/nT 3 

- American National Standards Institute TLV 100 ug/m 



IV COMMENTS 



COAL TAR PITCH 
I PROPERTIES 



Physical State (ambient temp.) - 

Vapour Pressure (25°C) - 

Chemical Formula - Polynuclear aromatic compounds 

Molecular Weight - 

Boiling Point - 

Melting Point - 

Solubility in Water - 

Additional Information - 

- black-brown tar-like mass 



II i: r ALTH CR-TCTS (see Toxic Hazard Hating Code): 

Inhalation Irritant 
Acute Local - 1 1 

Acute Systemic - 
Chronir Local - 
Chronic Systemic - 

Additional Information - 

- highly toxic by inhalation 

- recognized as a human carcinogen by the American Conference of Governmental 
Industrial Hygienists (U.S.) 



COAL TAR PITCH (2) 

II! OCCUPATIONAL AUO ENVIRONMRITAL 'Air? STANDARDS: 



A . Ontario Environmental Air Standards : 
Point of Impingement (half-hour average) - 

Average Concentration over 24 hours - 

B. Ontario Occupational Health Guidelines : 

Threshold Limit Value - 200 ug/m 

(Over 8 Hours) - 

C. Occupational Standards (TLV) Elsewhere : 
West Germany 

Sweden 
0. Additional Information: 



IV COMMENTS 



- binder for carbon electrodes 

- base for paints and coatings 

- paving and roofing 

- sealants 

- tar bonded refractory bricks 

- plasticizer for elastomers and polymers 



COSALT AMD COBALT COMPOUNDS 



I PROPERTIES 



Compound Formula Hoi. P V.P. B.P. M.P. Sol 

wt. st. In 

25 C C C h 2 

Cobalt Co 53.9 S 3100 1943 \t\Wi* 

Acetate C °' C 2 H 3°2^3 236.07 S dec. 100 ifisot. 

Blue CoAl 2 4 176.89 S in Si* I. 

Ethyl hexoa te 

Decanoa tes 

Linoleate Co( C ] Q H 31 ? ) 2 617.83 S \n±oL 

Naphthenates indefinite indefi- S 

ni te 

Soaps 

Tall ate Salt of tall oil mixture of rosin acids and fatty acids 

Tetracarbonyl Co 2 (C0) Q 342.0 1mm decgmn . r >l °C 

5 2 C 



II HEALTH EFFECTS (sec Toxic Wdzzrd Rating Code): 

Inhalation "trr i tant 

Acute Local - 

Acute Systemic - 1 

Chronic Local - 
Chronic Systemic - 

Additional Information - 

- inhalation may cause pulmonary symptoms 
-powder may cause dermatitis 

- a suspected carcinogen of connective tissue and lunqs 

- a recognised experimental (animal) carcinogen in Germany 

- a recognised human carcinogen in Sweden 



COBALT AND COBALT COMPOUNDS (2j 



Hi 



OCCUPATIONAL AND CNVTROriMTNTAL AIR STANDARDS 



A. Ontario Environmental Air Standards: 



Point of Impingement (half-hour average) - 



Pmztzc^ Concentration over 24 hours - 



B . Ontario Occupational Health Guidelines : 

Threshold Limit Value - metal dust 
(Over 3 Hours) - 

C . Occupational Standards (TLV) Elsewhere : 
West Germany metal dust: 



10 ua/m 



500 ug/m 



Sweden metal dust: 



100 ug/m 



\j . rv k." i k, i ui i 'i i i it > hi in a i. 1 1 mi . 



IV 



COMMENTS 

- about 75-30% used for metallurgical aoplications 

- remainder taken up by chemical applications 



COPPF.R AND COPPER COMPOUNDS 
I PROPERTIES 



Compound Formula Mol . P V.P. B.P. M.P. Sol 

wt. st. In 



C C H 2 



Copper 


Cu 


2-Ethylhexoate 




Naphthenate 


(C 6 H 5 COO) 2 Cu 


Oleate 

(I) Oxide 


Cu(C 18 H 33 2 ) 2 

Cu^O 


(II) Oxide 


CuO 


^ - Quinol inol 


ite 


(I) Sulphate 


Cu 2 S0 4 


(II) Sulphate 


CuSO. 


Tallate 


Salt of tall oil 


Cupric 




Acetate 


Cu(C 2 H 3 2 ) 2 .H 2 


Chloride 


CuCl 2 


Citrate 


2Cu 2 C 6 H 4 7 


Dichromate 


CuCr 2 ? .2H 2 


Nitrate 


Cu(N0 3 ) 2 


Salicylate 


Cu(C 7 H 5 3 ) 2 .4H 2 


II HEALTH EFFECTS (see Toxic H 





INSOL. 




INSOL. 


1235 


INSOL. 


1326 


INSOL. 


200 


Dissoci 




ation 



63.5 S 2595 1083 INSOL 

221.9 

626.47 S 

143.08 S 1800 

79.54 S 

223.14 

159.60 OL. 



199.64 S 240 

134.48 S 

315.18 S 

315.59 S 

187.56 S Subl 

150- 

409.8 S 255 . SOL. 



115 


SOL. 


498 


SOL. 




SL.SOL 




SOL. 


255 


SOL. 



Inhalation Irritant 
Acute Local - 1 1 

Acute Systemic - 2 

Chronic Local - 

Chronic Systemic - 1 

Additional Information - 

- copper oxide (fume, dust) causes irritation of eyes and upper respiratory 
tract, nausea, metal fume fever 

- dusts of copper salts cause perforation of nasal septum, skin irritation 
and inflammation of eyes. 



COPPER AND COPPER COMPOUNDS ( Z) 
[ 1 1 OCCUPATIONA L AND ENV IRONMENTA1. A I_R STEWARDS : 

A. Ontario Environmental Air Standards: 

. — — 2 

al 1 forms : 100 ug/m 
Point of Impingement (half-hour average) - (as Cu) 

Average Concentration over 24 hours - 

B • On.ta.ri o Occupationa l Health Guidelines : 

Threshold Limit Value - Copper Eume: 200 ug/m 
(Over 3 Hours) - 

C . Oc cupational Standards (TLV) Elsewhere : 

West Germany Copper dust: 1 0-jO ug/m 



Copper Eume: 100 ug/m 



Sv/eden 



u. /laoitidnai information: 



IV COMMENTS 



CREOSOTE 
I PROPERTIES 



Physical State (ambient temp,) - L 

Vapour Pressure (25°C) - 

Chemical Formula - Mixture of phenols 

Molecular Weight - 

Roiling Point - 203-220 C 

Melting Point - 

Solubil ity in Water - 

Additional Information - 

- Synonyms: wood creosote, beachwood 

- consists of phenanthrene, acenaphthene, fluorene, diphenylene 
oxide, anthracene, and carbazole 

- clear - yellow oily liquid 

- smoky odour 



II HEALTH EFFECTS (see Toxic Hazard Rating Code): 

Inhal ation Irritant 
Acute Local - 2 2 

Acute Systemic - 2 

Chronic Local - 
Chronic Systemic - 

Additional Information - 

- caustic substance 

- large doses may cause damage to the intestinal and cardiovascular 
systems 



CREOSOTE (2) 
1 1 1 OCCUPAT IO^ ai.. Arm rrwTQQNMnrrA i . atp stanpapps ; 

A . Ontario Environmental Air standards : 
Point of Impingement (half-hour average) - 

Averane Concentration over 24 hours - 

B . Ontario Occupational Health Guidelines : 

T h^eshold Limit Value - 
(Over 8 Hours) - 

C. Occupational Standards (TLV) Elsewhere : 
West Germany 

Sweden 

D. Additional Information: 



IV COMMENTS 



- wood preservative 

- obtained from the distillation of wood tar 



CRESOLS 
I PROPERTIES 



Physical State (ambient temp.) - L 

Vapour Pressure (25°C) - 1 .06 mm Hg P 38.2 C 

Chemical Formula - CgfyjOHCHg 

Molecular Weight - '•O 8 - 1 

Boiling Point - 191-203 C 

Melting Point - 10 - 9 - 35 - 5 c 

Solubility in Mater - Slightly Soluble 

Additional Information - 

- Synonyms: Cresylic Acid, Cresylol, Tricresol Methyl Phenol 

- Mixture of isomeric cresols (m,o,p forms) obtained from coal 
tar. Belongs to Phenol group of aromatic organic compounds 

- Colorless, or yel low-brown, or pink liquid 

- Phenol -like odor 

- Soluble in alcohol 



If HE ALTH EFFECTS (see Toxic Hazard Rati no Code): 

Inhalation Irrita nt 
Acute I ocal - 2 2 

Acuto Systemic - 2 

Chronic Local - •* 

Chronic Systemic - 2 

Additional Information - 

- effect similar to phenol, except less severe. A general • 
protoplasmic poison 

- corrosive action on skin and mucous membranes- causes dermatitis 
Absorbed through skin. 

- possibly damaging to kidneys, liver, and nervous system 



CRESOLS (2) 
1 1 1 OCCUPATIONAL A.'li) LTIVIRONMi HTAL AIR STANDARDS : 

A. Ontario Environmental Air Standards : 

3 
Point of Impingement (half-hour average) - 230 ug/m 

Average Concentration ever 21 hours - 



B . Ontario Occupational Health Guidelines : 

Threshold Limit Value - ( s ki n ) 5 ppm; 22000 ug/m 3 

lo ,, n (all isomers) 

(Over 3 Hours) - ' 

C. Occupational Standards (TLV) Elsewhere: -i 

TEE ug/rrr 

West Germany (skin) 5 2200Q 

Sweden 



itiut i. niitcii iiiiui niU v- i > mi . 



-U.S. TLV of 5 ppm adopted to prevent irritation effects 



J V COMMENTS 



- manufacturing of synthetic resins, herbicides, various chemicals 

- used as a disinfectant, and in textile and leather industry 



CUMENE 
I PROPERTIES 



Physical State ( ambient temp.) - 

Vapour Pressure (25°C) - 

Chemical Formula - 

Molecular Weight - 

Boil inn Point - 

'lei tinq Point - 

Solubility in Water - 

-Additional Information - 

- Synonyms: Isopropyl benzene, cumol , 2- phenylpropane 

- colourless liquid 

- soluble in alcohol 



L 


4 . 5 mm Ha 


C 6 H 5 CH(CH 3 ) 2 


120.2 


152 C 


- 96 C 


Insoluble 



11 HEALTH EFFECTS (see Toxic Hazard Patina Code): 

Inha lation Irri tant 
Acute Local - 1 

Acute Systemic - 3 

Chronic local - 
Chronic Systemic - 

Additional Information - 

- depressant of the central nervous system 

- highly toxic through skin absorption 

- more toxic than benzene or toluene 



CUMENE ( 2 ) 
II! OCCUPATIONAI AND ENVIRONMF?!TAI. MR STANDARDS: 



A . Ontario Environmental Air Standards : 
Point of Impingement (half-hour average) - 

Average Concentration over 24 hours - 

B . Ontario Occu p ational Health Guidelines : 

Threshold Limit Value - (skin) 50 ppm; 245000 ug/m 3 
(Over 3 Hours) - 

C. Occupatio nal Standards (TLY) Elsewhere: - 

z v (PPm) "(ug/m ) 
West Germany (skin) "T^p 245000 

Sweden 

D. Additional Information: 



IV COMMENTS 



- found in American petroleum 

- used in production of phenol, acetone, and alpha-methyl styrene 

- used as a solvent 



CYANOGEN 
PROPERTIES 

Physical State (ambient temp.) - G 
Vapour Pressure (25°C) - 

Chemical Formula - C 2 N 2 

Molecular Weight - 52.04 

Boiling Point - -21.0 C 

Melting Point - ' " 34 - 4 c 

Solubility in Water - Soluble 
Additional Information - 

- Synonyms: Ethanedini trile; Dicyan; Oxaloni trile; Oxalic Nitrile 

Prussite 

- Colorless gas; pungent, penetratinn odor 

- Soluble in alcohol and ether 



II HEALTH EFFECTS (see Toxic Hazard Rating Code): 

Inhalation Irritant 
Acute Local - 
Acute Systemic - 
Chronic Local - 
Chronic Systemic - 

Additional Information - 

- Comparable to Hydrogen Cyanide in its toxic effects 

- causes eye and nasal irritation 



CYANOGEN (2) 
1 1 1 OCCUPATIONAL AND ENVIRONMENTAL AIR STANDARDS : 

A. Ontario Fnvironmental Air Standards : 
Point of Impingement (half-hour average) - 

Average Concentration over 24 hours - 

B. Ontario Occupational Health Guidelines : 

Threshold Limit Value - 10 ppm 

(Over 8 Hours) - 

C. Occupational Standards (TLVV Elsev/here: , i K 
K — — HvwY (ug/m J ) 

West Germany io 2^000 

Sweden 

D. Additions! Information: 

- U.S. TLV of 10 ppm is adopted by analogy with hydrogen cyanide, 
and to prevent irritation as well as systemic effects 



IV COMMENTS 



- used primarily in organic synthesis 

- used as a fuel gas for welding and cuttinn heat-resistant 
metals 

- used as rocket and missile propel 1 ant 

- used as a fumiaant 



i\ 



D I BUTYL PHTHALATE 
i PRWHTlfS 

Physical State (ambient temp.) - L 

Vapour Procure (L'5°C) - 1.03 mm Hg at 148.2 C 

Chemical Formula - C^H^ (COOC^Hg^ 

Molecular '.'oirjiit - 273.3 

Boil inn Point - 340 c 

floVcinq n oint - 



- 35 C 



Solubility in Water - Insoluble 

Additional Information - 

- Colorless, odorless, stable, oily liquid 

- Miscible with common organic solvents 

- Normal, meta, and ortho forms 



11 HEALTH rr-TFCTS (see Toxic Wzzzrd Rating Code): 

Inhal a tion Irritant 
Acute I. real - 
Acute Systemic - 
Chronic Local - 
Chronic Systemic - 



additional Information - 

- Effect similar to that of Phthallic Anhydride 

- May cause eye inflammation, chronic bronchitis and emphysema 



DIBUTYL PHTHALATE (2) 
111 OCCUPATION Arm ENVIRONMENTAL A I R_ STANDARDS: 

A . Ontario Environmental Ai r Standards : 
Point of Impingement (half-hour average) - 

Average Concentration over 24 hours - 

B. Ontario Occupational Health Guidelines : 

3 
Threshold Limit Value - 5,000 ug/m 

(Over Hours) - 

C. Occupational Standards (TLV) Elsewhere : 
West Germany 

Sweden 

'j. Ann t nom i i promotion : 

- TLV (U.S.) of 5000 ug/m 3 is adopted more from the stand- 
point of controlling excessive airborne mists of Dibutyl 
Phthalate rather than as a health measure. 



IV COMMENTS 



- Plastics and synthetic resins, paint and varnish, explosives , 
photographic materials, insecticide. 



P-DICHLOROBENZENE 

i PRft.rn'PE* 

Physical State? (an&ieiH tcrap. ) - S 

Vapour Pra-uv? (25°C) - 1 .08 mm Hq at 30 C 

Chemical Form/ hi - C 6 H 4 C ^ 2 

Molecular Weight - 147 -° 

Boil inn Point - 173.4 

Melt inn Point - 53 c 

Solubility in Water - Insoluble 

Additional Information - 

- Synonym: 1 ,4 - Dichlorobenzene 

- White crystals' sublimes easily 

- Penetrating odor 

- Soluble in benzene, alcohol, and ether 

- Also in meta and ortho forms 



II HEALTH [FFrCTS (see Toxic Hazard Ratinn Code): 

L^jl I/ 1 fo* gr ' I rf ifan! 

Acute Local - 1 1 

Aci.tr- SsysteurfC - 

Chronic Local - 2 

Chronic Systemic - ^ 

Additional Information - 

- The P- isomer is less toxic than the 0-form 

- Irritating to skin, eyes, and throat 

- Animal studies reveal liver and kidney damage 

- Has been reported to cause liver injury in humans 



P-DICHLOROBENZENE < 2 > 
111 QpCUPATIQNAL AND ENVIROTfJfTAL AIR STANDARDS: 

A . Ontario Environmental Air Standards : 
Point of Impingement (half-hour average) - 

Average Concentration over 24 hours - 

B . Ontario Occu p ational Health Guidelines : 

Threshold Limit Value •■ 75 ppm; 450000 ug/m 



C 



(Over 8 Hours) - 

. Occupational Standard? (TLV) Elsewhere-- 
(ppm) -frig/m- 3 ) 

West Germany 75 450000 

Sweden 



u. nnriinonai ■ Tormaticn: 



IV COMMENTS 



- Used as an insecticide, fumigant, and in the manufacture of dyes 
and pharmaceuticals. 



3,3'DICRLOROBENZIDINE 



PROPERTIES 



Physical State (ambient temp.) - S 

Vapour Pressure (25 C) - 

Chemical Formula - CgH^ClNf-^C^H^ClN^ 

Molecular Weight - 253.1 

Boil ing Point - 

Melting Point - I 33 c 

Solubility in Water - Insoluble 

Additional Information - 

- Synonym: 3,3 - dichloro - 4,4 - diamino biphenyl 

- crystalline solid; purple-to-gray 

-soluble in alcohol, ether, benzene, and glacial acetic acid 



11 MR LTH lFFECT S (see Toxic Hazard Rating Cede): 

Inhalation Irritant 
Acute Local - 
Acute Systemic - 
Chronic Local - 
Cfr'-onic Systemic - 

Additional Information - 

- recognized as a carcinoqen by OSHA (U.S.), Germany and Sweden 

- No exposure by any route should be permitted 



3,3 DICHLOROBENZIDINE (2) 
III OCCUPATIONAL AND ENVIRONMENTAL AIR STANDARDS 



A. Ontario Environmental Air Standards : 
Point of Impingement (half-hour average) - 

Average Concentration over 24 hours - 

B . Ontario Occupational Health Guidelines : 

Threshold Limit Value - 
(Over 3 Hours) - 

C. Occupational Standards (TLV) Elsewhere : 
West Germany 

Sv/eden 

n Additional TnfnrmaMnn : 

- U.S. Occupational Standard: Carcinoaen 



IV COMMENTS 



- Used as an intermediate for dyes and pigments 

- used as a curing agent for isocyanate -terminated and 
urethane resins 



DiriETHYLAMi;,f<A/'i;rNZENE 
I PROPERTIES 

Physical State (ambient temp.) - 

Vapour Pressure (25 C) - 

Chemical Formula - C r H r :;:iCJ' H(DLL 

Molecular Weight - 229.1 

Boiling Point - 

Melting Point - 116 

Solubility in Water - Insoluble 

Additional Information - 

- synonym: Methyl Yellow 

- Yellow crystalline solid 

- Soluble in alcohol, ether, mineral acids, oils 



11 HEALTH EiTFCTS (see Toxic Hazard Rating Code): 

Inhalation Irritant 
Acute Local - 
Acute SystfcfiP'C - 
Chronic local - 



\\M i I ion;il In Horaat ion - 

- Ingestion causes liver cancer in experimental animals 

- recooni zed as a carcinogen by OSHA (U.S.) 

- no exposure by any route should be permitted 

- Carcinogenic in several animal experiments. Causes liver cancer 
on an acute basis in rats and mice. 



DIMETHYLAMINOAZOBENZEIJE (2) 
III OCCUPATIONAL AflD ENVIRONMENTAL AIR STANDARDS 



A. Ontario Environmental Air Standards : 
Point of Impingement (half-hour average) - 

Averaqe Concentration over 24 hours - 

B . Ontario Occupational Health Guidelines : 

Threshold Limit Value - 
(Over 3 Hours) - 

c • Occupational Standards (TLV) Elsewher e: 
West Germany 

Sweden 

n. AddrHnn^l Information: 
- US Occupational Standard: Carcinogen 



IV COMMENTS 



- used as an indicator in volumetric analysis 



DIMETHYL SULPHATE 
I PROPERTIES 



Physical State (ambient temp.) - L 

Vapour Pressure (25°C) - 

Chemical Formula - (Cl-L) ? SO- 

Molecular Weight - 126.1 

Boiling Point - 188 C 

•lei ting Point - -31 .8 C 

Solubility in Hater - Soluble 

Additional Information - 

- Synonym: methyl sulphate 

- colourless, odourless liquid 

- soluble in alcohol, ether, aromatic hydrocarbons 

- odourless 



11 HEALTH EFFECTS (see Toxic Hazard Rating Code): 

Inhalation Irritant 
Acute Local - 3 3 

Acute Systemic - 3 

Chronic Local - 3 3 

Chronic Systemic - 3 

Additional Information - 

- Recognized carcinoqen by Germany, Sweden, and the American Conference 
of Governmental Industrial Hygienists (U.S.) 

- extremely toxic throuqh skin absorption 

- 6-8 hour exposure may cause fatal kidney, liver, or lunq damage 

- short mild exposure may result in inflammation of the mucous 
membranes of the respiratory system 



DIMETHYL SULPHATE (2) 
III OCCUPATIONAL AMD ENVIRONMENTAL AIR STANDARDS: 



A. Ontario Environmental Air Standards : 
Point of Impingement (half-hour average) - 

Average Concentration over 24 hours - 

B. Ontario Occupational Health Guidelines : 

Threshold Limit Value - 
(Over 8 Hours) - 

C. Occupational S tandards (TLV) Elsewhere: 3 

(ppm) ~ (ug/m ) 
West Germany (skin) Q1 j0 

Sweden 

H, AHdi tinnnl Tnf nrmaHnn • 



IV COMMENTS 



- Used as methylating agent for amines and phenols 



ETHANOLAMINE 
PROPERTIES 

Physical State (ambient temp.) - L 

Vapour Pressure (25°C) - 0-36 mm at 20 C 

Chemical Formula - NH 2 CH 2 CH 2 0H 

Molecular Weight - 6 1 .1 

Boiling Point - 170.5 C 

Melting Point - 10 - 5 c 

Solubility in Water - Ver * Soluble 

Additional Information - 

- Synonym: Monoethanol Amine, 2-Aminoethanol 

- Related compounds: Di-, and Tri-Ethanol amine 

- Colorless, viscious liquid; Ammoniacal odor 

- Soluble in organic solvents 



II HEALTH EFFECTS (see Toxic Hazard Rating Code): 

Inhalation Irritant 
Acute Local - 2 

Acute Systemic - 2 

Chronic Local - 
Chronic Systemic - 

additional Information - 

- Irritant and necrotic effect on skin 

- Inhalation animal studies reveal it to be a central nervous system 
stimulant at low doses, and a central nervous system depressant 

at lethal doses. 



ETHANOLAMINE (2) 
1 T T OC CUPAT IONA L AND E NVIRONMENTAL AIR STAMARD S : 

A. Ontario Environmental Air Standards : 
Point of Impinqement (half-hour average) - 

Average Concentration over 24 hours - 

B. Ontario Occupational Health Guidelines : 

Threshold Limit Value - 3 ppm; 6000 uq/m 

(Over 8 Hours) - 

C. Occupational Standards (TLV) Elsewhere : 
West Germany 

Sweden 
u . Additions i mTormar.ion: 



IV COMMENTS 



- Soap and cleaning compounds 

- Used in scrubbing acid gases especially in synthesis of ammonia 

- Manufacture of emulsion paints, polishes y and pharmaceuticals 

- Used as a rubber accelerator 



ETHYL BENZENE 
I PROPERTIES 



Physical State (ambient totr r p.) - L 

Vapour Pressure (25°C) - 9.76 mm Hg 

Chemical Formula - C c H r C H r 

6 5 2 5 

Molecular We igfet - 106.2 

Boil inn Point - 136.2 C 

Melting Point - - 95 C 

Solubility in Water - Insoluble 
Additional Information - 

- Synonym: phenyl ethane 

- colorless liquid 

- aromatic odour 

- soluble in alcohol, benzene and ether 



II HEALTH EFFECTS (see Toxic Hazard Rating Code): 

Fnha l at ion Irritan' 
Acute Local - 2 

Acute Systemic - 2 

Chronic Local - 
Chronic Systemic - 

Additional Information - 

- highly irritating, especially to the eyes 

- moderately toxic by skin absorption 

- inflammation may result upon contact with skin 



ETHYL BENZENE (2) 

III OCCUPATIONAL AND ENVIRONMENTAL 'AIR STANDARDS: 



A. Ontario Environmental Air Standards: 



Point of Impingement (half-hour average) - Tentative Design 

Standard: 4000 ug/m J 

Average Concentration over 24 hours - 



B . Ontario Occupational Health Guidelines : 

Threshold Limit Value - 100 ppm; 435000 ug/m 3 
(Ower 3 Hours) - 

C . Occupational Standards (TLV) Elsewhere : 3 

(ppm) Tug/m ) 

West Germany 

100 425000 

Sv/eden 



D. Additional Information: 



IV COMMENTS 



- Used as an intermediate in production of styrene 

- Used as a solvent 



ETHYL CHLORIDE 
1 PROPERTIES 



Physical State (ambient tump.) - q 

Vapour Pressure (25°C) - 1079 nTn Hg 

Chemical Formula - CH 3 CH 2 C1 

Molecular height - 64.5 

Boil ing Point - 12.3 C 

Melting Point - -136.4 C 

Solubility in Viator - Slightly Soluble 

Additional Information - 

- Synonym: Chloroethane , Muriatic Ether, Hydrochloric Ether 

- Colorless gas; ether-like odor; burning taste 

- Miscible with most commonly- used solvents 



II HEALTH EFFECTS (see Toxic Hazard Rati no Code): 

Inhal a tion Irritant 
Acute Local - 2 1 

Acute Systemic - 2 

Chronic Local - 
Chronic Systolic - 

additional Information - 

- Least toxic of all chlorinated hydrocarbons 

- Irritant to eyes 

- A central nervous system depressant, but effects are usually 
transient 



ETHYL CHLORIDE (2) 
111 _ C . CIJP A TI0 '1 AL . AND ENVIROrJMTNTAL A ^STANDARDS: 

A . Ontario Environmental Air Standards : 
Point of Impingement (half-hour average) - 

Average Concentration over 24 hours - 

B . Ontario Occupational Health Guidelines : 

Threshold Limit Value - 1000 ppm; 2,600,000 ug/m 3 

(Over 3 Hours) - 

C . Occupational Standards (TLV) Elsewhere : 

(ppm) ~Tug/m J ) 
West Germany 100Q 2,600,000 

Sweden 



u. /\pciT.vnai mTormanon : 

- TLV (U.S) of 1000 ppm adopted to prevent signs of narcotic 
effects. 



IV COMMENTS 



- Used in manufacture of tetraethyl lead and ethylcellulose 

- Used as an anesthetic and alkylating agent 

- Production of insecticides 

- Solvent for fats, oils, waxes ; and resins 



ETHYLENE DI BROMIDE 

i p RornTir n 

Physical State (ambient temp.) - j_ 

Vapour Pressure (?5 n C) - 14,7 mn n g 

Chemical Formula - CH 2 BrCH 2 Br 

Molecular '.-.'oinht - 187 .9 

Boil inq Point - 131 .4 C 

Melting Point - 9.3 C 

Solubility in Water - Sliqhtly Soluble 

Additional Information - 

- Synonym: 1,2 - Dibromoethane 

- Colourless heavy liquid; sweet odour 

- Miscible with most solvents 



II HEALTH rrrrCTS (see Toxic Hazard Rating Code): 

Inhalation Irritant 
Acute Local - 3 

Acute Systemic - 3 

Chronic Local - 2 

CI ironic Systemic - 2 

Additional Information - 

- Toxic effects resemble those of ethylene dichlonde 

- Strong irritant to eyes and skin 

- In high doses, causes damage to liver and kidneys. Can be fatal 

- Inhalation also causes pulmonary lesions 

- A central nervous system depressant, but less severe than ethylene 
dichloride. 



ETHYLENE DIBROMIDC (2) 
III OCC_U_PATinN.AL_ AND F .N V T ROMMT f J TA!.^ A IR_ STA/lOARDSj 

A . Ontario Envi r onmenta l A i*- Standards : 
Point of Impingement (half-hour average) - 

Average Concentration o\/er 24 hours - 

B . Ontario Occu pational Heal th Guidel in es_ : 

Threshold Limit Value - (skin) 20 ppm; 145000 ug/m 3 

(Over 3 Hours) - 

C. Occupational Standards (TLV) Elsewhere: r> 

tppmt ' tnq/m J ) 

West Germany (skin) 25 19000J 

Sweden 

u. nnoinnndi mrormai ion : 

- U.S. Occupational Standards: 

Time Weighted Average 20 pnm 
Ceiling Value: 30 ppm 
Peak Value: 50 nnm (5 min/8 hours) 



IV COMMENTS 



-Pesticides; refining and blending of oils, greases and petroleum; 
pharmaceuticals medicine. 



ETHYLENE DICHLORIDE 
I PROPERTIES 



Physical State (ambient temp.) - L 

Vapour Pressure (25°C) - 75.7 mm Hg 

Chemical Formula - CH^CICF^CI 

Molecular Weight - 99 -° 

Boiling. Point - 83 - 5 c 

Melting Point - " 35 - 7 c 

Solubility in Water - Soluble 
Additional Information - 

- Synonym: 1,2 - dichloroethane, EDC 

- colourless liquid 

- pleasant odour, sweet taste 

- miscible with alcohol, chloroform, ether 



11 HEAL TH EFFECTS (see Toxic Hazard Rating Code): 

I nhalation Irritant 
Acute Local - 3 

Acute Systemic - 3 

Chronic Local - 2 

Chronic Systc-mic - 3 

Additional Information - 

- toxic through ingestion and skin absorption 

- vapor may cause damage to the eyes 

- vapor irritates respiratory system 

- produces narcotic effect 

- ingestion may cause liver and kidney injury and death 



ETHYLENE DICHLORIDL (2) 

r r T ncrnp.YnfViAi Af;n nv mtai Arp CTAftOAftfiS: 



A . Ontario rnyirom^nti l Ai r '"tan d-im* s : 

Point of Inpinqomr>nt. (half-hour average) - 

Average Concentration over 24 hours - 

B . n n t-i " i o O c cupa t i nn al Hej 1 tn Gin ' • lei ine s : 

Thr? r ho]-^ Limit V^i'e - 50 pnm; 200000 up/m 
(river 8 Hours) - 

C. Qccup.i : in's (T! V ) H :: o'.;here : 

(ppm) (ug/m ) 

West Germany ;>Q ^^ 

***** 20 80,000 



D. Additional In f oration: 

- U.S. Occupational Standards: 

Time Weighted Average: 50 pom 
Ceil inn Value: 100 ppm 
Peak Value 200 ppm (5 min/3 hours) 



IV COMMENTS 



- solvent for fats, oils, waxes, gums resins and rubber 

- manufacture of acetyl cellulose 

- used in rcianufac of vwiyl chloride 



ETHYLENE OXIDE 
I PROPR TirS 

Physical State (ambient temp.) - G 

Vapour Pressure (?5°C) - 1095 mm Hg <? 20 C 

Chemical formula - (CH2)oO 

Molecular Height - 44 • 1 

Roil i no Point - 10.7 C 

Melting Point - - 1]1 - 3 c 

Solubility in Water - Soluble 

Additional Information - 

- Synonym: 1,2 - Epoxyethane , Dimethylene Oxide 

- Colorless Gas 

- Soluble in organic solvents 



II HEALTH EFFFCTS (see Toxic Hazard Patina Code): 

Inhalation Irritant 
Acute Local - 3 

Acute Systemic - 2 

Chronic Local - 2 

Chronic Systemic - 

Additional Information - 

- irritates the eye and nose 
Exposure to low concentrations of vapour above threshold limit may 
cause nausea and vomiting. Continuous exposure results in numbing 
of sense of smell. High concentrations can produce pulmonary edema 
and mucous membrane irritation. 



ETHYLENE OXIDE [2) 
III OCCUPATIONAL AUD_ ENVIRONMENTAL AIR STANDARDS: 

A . Ontario Environmental Air Standards : 

Point of Impingement (half-hour average) - 28500 ug/ 



m 



Average Concentration over 24 hours - 



^ • Ontario flccup a tion I Health- R u i del fnes : 

Threshold Limit Value - 
(Over 3 Hours) - 

C. Occu pational Sta ■• (TLV) Elsewhere: -a 



West Germany 






90000 



50 ppm; 90000 ug/nf 



Sweden 



20 



36000 



IV 



u. nan i r h-m.-' i inrnrma c 



- Soviet TLV (1966) 0.5 nprr 



COMMENTS 

- Plastics and resins, soaps and cleaning compounds 

- intermediate for ethyleneqlycol production (antifreeze) 

- raw material in acrylom'trile production 

- used throughout organic chemical industry 



ETHYLENIMIflE 
I PROPERTIES 



Physical State (ambient temp.) - |_ 

Vapour Pressure (25°C) - 160 m Hg p 20 c 

Chemical Formula - NHCH 2 CH £ 

Molecular Weight - 43 ^ 

Boil ing Point - 56 c 

Meltinq Point - -71 .5 c 
Solubility in Water - 
Additional Information - 

- Synonyms: ethylene imine; dimethyl en imine; Aziridine; Azacyclopropane; 
Azirane; Dimethyl ami noethylene 

- clear, colourless oil; pungent, ammonia-like odour 

- miscible with most organic solvents 



II HEALTH EFFECTS (see Toxic Hazard Rating Code): 

Inhal ation I r ritant 
Acute Local - 3 

Acute Systemic - 3 

Chronic Local - 
Chronic Systemic - 

Additional Information - 

- highly toxic and corrosive. Absorbed by skin 

- can cause allergic sensitization of skin. Can also cause severe 
eye injury 

- recognized as a carcinogen by OSHA (U.S.) Germany and Sweden 



ETHYLENIMINE ( 2 ) 

III OCCUPATIONAL Ann EMVIROWrNTAL AIR STANDARDS 



A . Ontario Environmental Air Standards : 
Point of Impingement (half-hour average) - 

Average Concentration over ?A hours - 

B. Ontario Occupational Health Guidelines : 

Threshold Limit Value - (skin) 0.5 ppm; 1000 uq/m 3 
(Over 8 Hours) - 

C. Occupa t ional Standards (Tl.V) Elsewhere : 

(ppmT" (ug/m ) 

West Germany (skin) n r 



1000 



Sv/eden 



n. Additional Information : 



- Soviet TLV (1966) 0.01 ppm 

- U.S. Occupational Standard: Carcinogen 



Iv COMMENTS 



- used as an intermediate and monomer for fuel oil and lubricant 
refining 
- used in manufacturino of pharmaceuticals, adhesives, polymer 
stabil izers 



FORMALDEHYDE 



Physical State (ambient fcinp.) - 



6 



Vapour Pressure (rVc) - 76/ mm Hg ^ _ ]g>5 Q 

Chemical For--,!., I a - ^q^ 

Mo Icciil ;.r ;.'o i i'i'':t - 30 o 

Roil inn Point - _2] q 

Melting Point - _92 £ 

Solubility in Mater - Soluble 

Additional Information - 

- Synonym: Methanal , Methyl Aldehyde 

- Colorless gas with strong pungent odor 

- Readily polymerizes at normal temperature and so is not available 

as a gaseous monomer. Available commercially as a 37-50?; aqueous solution 
with 15.0 methanol to inhibit polymerization (Formalin). 



11 HtlALTli rriYCTS (sec Toxic Hazard Rati mi Code): 

I n ha "i at in n T rrjt 
Acute i ocil - 3 

Aci.tr Systemic - 3 

Chronic Local - 
Chronic Systemic - 

Additional Information - 

- irritates mucous membranes of eyes, nose, throat, respirator/ tract 

- solutions have hardening or tanning action on the skin; may "cause 

dermatitis 



FORMALDEHYDE < 2) 

III OCCUPAT1 TA'IDAROS: 

A . Ontario Envir onmental Air Standards : 

Point of Impingement (hal ir averaqe) - 65 ug/m 

Averaw hours - 

B. Onta r 1. 1 on 1 1 n Guidelines : 

Threshold I Value - 12 ppm; 3000 ug/m 

, , (cellinq) 

) - 

C. Occup atii tandards (Tt.V) Elsewhere: -. 

"TpprnP ~Tug/m J ) 

West 1 1200 (ceiling) 

Sweden 2 3000 (ceilinq) 

- TLV (U.S.) of 2 ppm adopted to prevent respiratory injury 

- Soviet TLV (1966) 0.8 ppm 

- Czechoslovakia (1969) 1.6 ppm 

- American National Standards Institute TLV (1967) 3 ppm 

- U. tandard 3 ppm (time weighted average) 

Cei 1 ing 5 ppm 

Peak Value 10 ppm 10 ppm (30 min/8 hours) 



IV CO] 



- Pulp ai r, paint and varnish, sulphur and sulphuric acid 
textiles and leather, pharmaceuticals and medicine. 

- Used as a fertilizer and fungicide. 



FORMIC ACID 

i rmn yrics 

Physical State- (airbient temp.) - L 

Vapour Pressure (25°C) - 33.3 mm Hg 

Chemical Formula - HCOOH 

Mel ocular Weight - 4 6-0 

Roiling Point - 100 - 8 c 

Melting Point - 8 - 2 c 

Sol uM lit;/ in Water - Ver ^ Soluble 

Additional Information - 

- Synonym: Methanoic Acid, Hydrogen Carboxylic Acid 

- Colorless, fuming liquid 

- Pungent, penetrating odor 

- Soluble in alcohol and ether. 



11 ICT.TH EFFECTS (see Toxic Hazard Rating Code): 

Inhalatio n Irritant 

Acute Local - 2 

' e Systemic - 2 

Chronic Local - 2 

Chronic Systemic - 

Additional Information - 

- dangerously caustic to the skin. 

- produces blisters almost instantly. 

- fumes extremely irritating to mucous membranes 



FORMIC ACID 
1 1 1 OCCUPATIONAL AND CHV I T AM HARDS : 

A . Ontario envir onmental A i r ' : tandards : 

Point of Impingement (half-hour average) - Tentative Desion 

Standard: 1500 ug/rn 

A v e ra q e C one en t r a r i o n <\ hours - 

B. Ontario i dol ines : 

3 

Threshold Limit Value - 5 PP m ' 9000 u 9 /m 

(Ove'i 

C. Occu pati onal Elsewhere: 3 

West Germany g 900C 

Sweden 

r j . ho n "i T.rnna 1 r. ion : 

- TLV (U.S.) of 5 ppm adopted to prevent irritation of eyes 
skin . and es . 



IV COMMENTS 



- Used in dying and : textiles and paper. Also leather 
treatment. 

- Manufacture of fui insecticides, lacquers, and refrigerants. 



HYDROGEN CHLORIDE 
I ITOPPtTIES 



Physical State (ambient, temp, j - q 

Vapour Pressure (25°C) - 



HC1 
36.46 



Chemical Formula - 

Molecular k'effht - 

Boil i n q Point - -84.9 

Melting Point - - 114.8 C 

Solubility in Water - Soluble 

Additional Information - 

- Colorless gas; suffocating odor 

- Soluble in alcohol and ether 



11 HEALTH EFFFCTS (see Toxic Hazard Rati no Code): 

Inhalation Irritant 
Acute Local - 3 

Acute Systemic - 3 

Chronic Local - 2 

Chronic Systemic - 

Additional Information - 

- severe exposures may cause pulmonary edema 

- exerts destructive action on mucous membranes and skin 
Exposure to gas results in chemical burns or dermatitis. 



HYDROGEN CHLORIDE (2) 

III OCCUPATIONAL AND FfJV IRONMr NTAL A I ^STANDARDS; 

^ • Ontario Environmental Air Standards : 

3 
Point of Impinoement (half-hour average) - '"" u 9' m 

Average Concentration over 24 hours - 

C . Ontari o flccupa ti ojial Health Guidelines : 

Threshold Limit Value - (ceiling) 5 ppm; 7000 ug/m 3 

(Over 8 Hours) - 



C 



. Occuoat ional Standards (TLV) Elsewhere: o. 
■ (WTTrr ~ -Tag/fir 3 ) 

West Germany -,„„« , 

J 5 7000 (ceilinq) 

Sweden 5 700 ° (ceilinn) 

ij . "cf.: 1 '. 1 ') M-' 1 1 nronnac ion : 

- TLV (U.S.) of 5 ppm adopted to prevent severe irritation 

- Soviet TLV (1966) 4 ppm 

- Czechoslovakia (1969) 5 ppm 

- U.S. Occupational Standard: Ceilinq Value 5 ppm 



IV COMMITS 



- Plastics, synthetic resins, organic chemical industry in qeneral . 
Source incineration of chlorinated hydrocarbons, includina vinyl chloride 
monomer 

- Used in food industry: 1) in manufacture of monosodium glutamate, 
2) as hydrolyzing agent in manufacture of dextrose and syrups from 
startch. 

Metal industry: used in removal of scale and oxides (pickling), 
reclamation of iron from low-grade ores and as an etching medium. 

- Rubber reclamation 



HYDROGLN CYANIDE 

i EB2EOIifit 

Physical State (ambient temp.) - G 

Vapour Pressure ('2S°C) - 613 mm Hg 

Ch?micf.l Formula - H ^N 

Molecular Weight - 27 - 04 

Boil inn Point - 25 ' 7 C 

Melting Point - ~ 13 - 24 C 

Solubility in: Water - Ver ^ Soluble 

Additional Information - 

- Colorless gas. Faint characteristic odor of bitter almonds 

- Dissolves in water to form hydrocyanic acid (Prussic Acid) 

- Soluble in alcohol and ether 



11 HEALTH EFFECTS (see Toxic Hazard Rating Coda): 

Inhalation Irritant 
Acute Local - 

Acute Systemic - 3 

Chronic Local - 
Chronic Systemic - 

Additional Information - 

- A protoplasmic poison 

- causes death through asphyxiation. Combines with enzymes associated 
with cellular oxidation; prevents oxygen uptake, Suspension of 
tissue oxidation lasts only while cyanide is present; normal function 
restored upon its removal 

- may cause systemic damage by absorption through the skin 



HYDROGEN CYANIDE (2) 
1 1 1 PCCUPAJLQNAL AMD ENV1 _RO_riMrNTAL_ A I R STArjIAROS: 

A . Ontario Environmental Air Stan dards: 

Point of Impingement (half-hour average) - 1150 ug/m 

Average Concentration over 24 hours - 

B . Ontario Occupational Health Guidelines : 

Threshold Limit Value - (skin) 10 ppm; 11000 ug/m 3 
(Over 8 Hours) - 

C. Occupational Standards f TLV) Elsewhere: ■», 
(ppffl) WnQ 

West Germany (skin) ]q hqoo 

Sweden (sMnJ 10 1100 ° 

i~j . npfiirionq i inTOrmatiPn : 

- Soviet TLV (1966) 0.3 ppm 

- Czechoslovakia TLV (1969) 2.7 ppm 



IV COMMENTS 



- Used in preparation of numerous chemical products and 
intermediates 

- Used as a disinfectant. 



/ 



HYDROGEN FLUORIDE 



Physical State (ambient temp.) - 
Vapour Pressure (25 C) - 
Chemical Formula - 
Molecular Weight - 
Roil fug Point - 
Meltinn Point - 
Solubility in Water - 
Additional Information - 



G 




906 mm Hq 


HF 




20.0 




19.4 


C 


92.3 


C 


Very 


Soluble 



11 HEALTH ErFFCTS (see Toxic Hazard Ratine* Code): 

Inhal a tion IrHtciwt 
Acute Local - 3 

Acute Systemic - 3 

Chronic Local - 2 

Chronic Systemic - 3 

Additional Information - 

- highly irritating and corrosive to skin, eyes, mucous membranes 
and lungs 

- inhalation may cause ulcers of upper respiratory tract 

- hydrofluoric acid produces severe skin burns. Affects subcutaneous 
tissues and may lead to gangrene. 



HYDROGEN FLUORIDE (2) 

III OCCUPATIONAL AND ENVIRONMENTAL AIR STANDARDS: 



A. Ontario Environmental A i r Stan d ards : Total Fluorides 

(expressed as HF) 



3 



Point of Impingement (half-hour average) - (APR-OCT) 8.6 uq/m 3 

(0CT-APR)17!2 ug/m 3 

Averaqe Concentration over 24 hours - (APR-OCT) 1 .72 uq/m 3 

(0CT-APR)3*44 uq/m 

P. . Ontario Occ • i pationa? 1 ! eal th Hu i del ines : 

Threshold Limit Value - 3 PP m > 200 ° w/™ 3 

(Over Hours) - 

C. Occupa tional Standards (TLV) Elsewhere: a 

-flpw) ^"J^^X 

West Germany 

3 2000 

Sweden 3 2000 



' j ■ Acrof: tonai i nformation : 

- TLV (U.S.) of 3 ppm adopted to prevent irritating effects 

- Soviet TLV (1966) 0.7 ppm 

- Czechoslovakia (1969) 1.2 ppm 

- American National Standards Institute TLV (1966) 3 ppm 



™ COMMENTS 



Hydrogen Fluoride : 

- Fluorinating agent in organic and inorqanic reactions 

- Production of fluorine } aluminum fluoride and aluminum 

- catalyst in alkylation, isomerization and polymerizing reactions 

Hydrofluoric Acid : 

- Polishing, etching of glass 

- Source of fluorine for aluminum production 

- Pickling and electropol ishing agent for metals. 



IODINE 
I PROPERTIES 



Physical State (ambient temp.) -• 5 

Vapour Pressure (25°C) - 1 mm Hq at 38.7 C 

Chemical Formula - *2 

Molecular Weight - 253 - 8 

Bailing Point - 184 c 

Melting Point - 113 ' 5 C 

Solubility in Water - Slightly Soluble 

Additional Information - 

- Violet-black crystals, metallic lustre 

- Readily sublimes to violet vapor 

- Characteristic odor 

- Soluble in alcohol and common organic solvents 



II HEALTH EFFECTS (see Toxic Hazard Rating Code): 

Inhalation Irri tant 
Acute Local - 3 

Acute Systemic - 3 

Chronic Local - 
Chronic Systemic - 



/additional Information - 

- More irritating and corrosive than chlorine and bromine 

- Irritative to eyes, skin, upper respiratory tract, and lungs. 



IODINE (2) 
III OCCUPATIONAL AND ENVIRONMENTAL A IR_ STANDARDS: 

A . Ontario Fnvironmental Air Standards : 
Point of Impingement (half-hour average) - 

Average Concentration over ?A hours - 

B . Ontario Occupational Health Guidelines : 

3 
Threshold Limit Value - (ceiling) 0.1 ppm; 1000 ug/m 

(Over 8 Hours) - 

C. Occupational Standards (TLV) Flsev/here: Q 

— tPW) "tugV ) 

West Germany , ... N 

0.1 lOOO(ceiling) 

Sweden 0.1 1000 (ceiling) 

!J • Mom Lionel i inTormanon : 

- TLV (U.S.) of 0.1 ppm adopted to prevent irritative effects 

- Soviet TLV (1967) 0.1 ppm 

- U.S. Occupational Standard: Ceiling Value 0.1 ppm 



IV COMMENTS 



- Used in manufacture of dyes and pharmaceuticals 



IRON AND IRON COMPOUNDS 



I I'ROPLTvTIES 



Compound 



Formula 



I ron 

Bl ue 

2-E thyl hexoa te 

Napthenate 

Oxides 

Oxide, 
Synthetic 



Fe 



Fe 2°3 
Fe 3 4 



Mol . 
wt. 



55.85 



159.68 
231 .54 



p 


V.P. 


3. P. 


M.P. 


Sol 


St. 








In 






C 


C 


H ? 



3000 1536 INSOL. 



decomp. 
1538 



Sel eni de 

Sorbitol 

Tall ate Salt of tall oil rrixture of rosin acids and fatty acids. 

Fer ric or Ferrous 

162.22 S 



- i c Chloride 



FeCl 



319 



-ic Nitrate 
Ferrocene 
. ous Fumarate 
■° us Phosphide Fe 2 P 



Fe(N0 3 ) 3 .6H 2 349.96 



10 H 10 Fe 
FeC 4 H 2 4 



186 
170 
142.68 



282 

35 
1 74 



INSOL 
INSOL 



SOL. 

SOL. 

INSOL. 

SOL. 

INSOL. 



II HEALTH rFFECTS (see Toxic Hazard Rating Code): 



Acute Local - 
Acute Sy stearic - 
Chronic Local - 
Chronic Systemic - 



Inhala 


tion 


Irritant 










1 














3 







additional Information - 

- iron dust can be irritative and cause injury to eye. 

- inhalation of iron oxide fume causes siderosis, pulmonary 
fibrosis and an increased incidence of lung cancer(as co-carcino 

- also causes chronic bronchitis and metal fume fever gen 

- iron compounds are suspected carcinogens of the lung, liver, 

connective tissue. 

- Some iron compounds found to be carcinogenic in animal experiments. 



IRON AND IRON COMPOUNDS (2) 



III OCCUPATIONAL AND ENVIRONMENTAL AIR STANDARDS: 



A. Ontario Environmental Air- Standards: 



Point of Impingement (half-hour average) - Ferric oxide: 75 uq/m 

metallic iron 10 uq/m 

Average Concentration over 24 hours - 



B . Ontario Occupational H eal th Guidelines : 

3 
Threshold Limit Value - Iron oxide fume: 5000 uq/m - 

Iron pentacarbonyl : 0.01 ppw, 80 uq/m 
(Over 8 Hours) - Soluble iron salts: 1000 ug/m (as Fe) 

C. Oc cupational Standards ( TLV) Elsewhere : E2il_ u 9/ m 

West Germany Iron oxide fume: - 8000 

Iron pentacarbonyl 0.1 800 

Sweden i ron oxide fume: 5000 



D . Addit ic r^J_ Inf ormation : 

- U.S. Occupational Standard^for iron oxide fume: time 
weighted averaqe 10000 ug/m 



IV. COMMENTS 



KEROSENE 
I PROPERTIE S 

Physical State (ambient temp.) - l 

Vapour Pressure (25°C) - 

Chemical Formula - Mixture of petroleum hydrocarbons (C^-C-jg aliphatics] 

Molecular We ight - 

Boiling Point - 175-325 C 

Melting Point - 

Solubility in Water - Insoluble 

Additional Information - 

- Synonym: fuel oil No . 1 

- pale yellow - white oily liquid 



11 HEALTH EFFECTS (see Toxic Hazard Rating Code): 

Inhala tion Irritant 
Acute Local - 1 

Acute Systemic - 2 

Chronic Local - 2 

Chronic Systemic - 2 

Additional Information - 

- inhalation may cause headache and stupor 

- skin irritant 

- ingestion cause gastrointestinal irritation 



KEROSENE (2) 
III OCCUPATIONAL AND ENVIRONMENTAL AIR STANDARDS ; 

A . Ontario Environmental Air Standards : 
Point of Impingement (half-hour average) - 

Average Concentration over 24 hours - 

B. Ontario Occupational Health Guidelines : 

Threshold Limit Value - 
(Over 8 Hours) - 

C . Occupat ional Sta ndards (TLV) Elsewhere : 
West Germany 

Sv/eden 

D. Additional Information: 



IV COMMENTS 



- rocket and jet engine fuel 

- domestic heating 

- solvent 

- insecticide 

- diesel and tractor fuels 



I PROPCRTIES 



Compound 


TomtiTa 


Mol . 
wt. 


P V.P 

St. 


B.P. 
C 


M.P. 

C 


Sol 

In 

H 2° 


Lead 


Pb 




207.2 S 


1755 


327.4 




Acetate 


Pb(C 2 H 3 2 ) 2 




810.0 S 




280 


V. SOL 


Azide 


Pb(N 3 ) 2 




291.23 S 


Exp 1 odes 
350 


SL.S0L 


Azotetrazole 








- 






Carbonate 


PbC0 3 




267.20 S 




decomp 
315 




Chloride 


PbCl 2 




273.10 S 


950 


501 


SOL. 


Chroma te 


PbCr0 4 




323.18 S 




844 


INSOL 


Uinitrore-sorcinate 














2-Ethyl hexoate 


• 




L 








Fluoborate 














Fumarate 






5 








Isodecanoate 














Naphthenates 










100 




Neodecanoate 














Nitrate 


Pb(N0 3 ) 2 




331.2 




470 


V. SOL 


Dioxide 


Pb0 2 




239.19 S 




290 


INSOL. 


Monoxide 


PbO 




223.19 S 




888 


SL.SOL 


Tetroxide 


pb 3 o 4 




685.57 S 


1472 


890 


INSOL. 


Sesquioxide 


Pb 2 o 3 




462.38 S 




370 


INSOL. 


Suboxide 


Pb 2 




430.38 S 




decomp 


.INSOL. 


Perchlorate 


Pb(cio 4 ) 2 .3^ 




460.14 S 




decomn 
100 C 


.V. SOL 


Ortho-phosphite 


PbHP0 3 




287.17 S 




decomp 


INSOL. 


Phthalate 


C 6 H 4 (C00) 2 Pb-Pb0 




594 S 








Sil icate 


PbSiO n 




283.27 




766 


INSOL. 



LEAD AND LEAD COMPOUNDS 



(2) 



I PROPERTIES 



Compound 



Stearate 
Styphnate 

Sulphate 

" basic 
Tallate 



Formula 



Mol . 
v/t. 



Pb(C 18 H 35 2 ) 2 
C 6 H(N0 2 ) 3 (0 2 Pb) 



PbSO 



PbS0 4 »PbO 



P V.P. 
St. 

25 C 






774.15 S 



303.25 



B.P. M.P. Sol 
In 

C C M 2° 



115.7 SL.SOL 

detonates 
260 

decomp 
1000 SL.SOL 



526.44 977 SL.SOL 

Salt of tall oil mixture of rosin acids and fatty acids 



Tetraethyl 



Pb(C 2 H 5 ) 4 



323.5 L < 1 mm 



198- 125- 
202 C 150 C 



II 



HEALTH EFFECTS (see Toxic Hazard Rating Code): 



Inhalation 



Acute Local - 
Acute Systemic - 
Chronic Local - 
Chronic Systemic - 



irritant 





Additional Information - 

■ intake through inhalation, ingestion or through skin (particularly 
organic cpds) 

■ symptoms develop more rapidly when lead inhaled 

■ cumulative poison; increasing amounts build up in body 

■ toxicity of various compounds depends on their solubility in body 
fluids, and particle size. Carbonate, Monoxide, Sulfate are most 
toxic 

• producing varying symptoms depending on type and degree of exposure 
- several lead compounds "(acetate, carbonate, chromate, phosphate, 

subacetate) are recognized animal carcinogens. Lead and compounds 

are suspected carcinogens of lunns and kidneys. 



LEAD AND LEAD COMPOUNDS (3) 
1 1 1 OCCUPATIONAL AND ENVIRONMENTAL AIR STANDARDS : 

A. Ontario Environmental Air Standards: 



all forms: (as Pb 
Point of Impingement (half-hour average) - ^ u 9/ m 

fi\-erd.-)e Concentration over 24 hours - 5.0 ug/m 



B . Ontario Occupational Health Guide! ines : 

Threshold Limit Value - Lead . Inorqanic Comps : 150 ug/m 3 

Lead, Arsenate: 150 ug/nr 

(Over 8 Hours) - 

C . Occupational Sta nd ards (TLV) Elsewhere : 

West Germany Lead, Inoraanic Comps: 200 ug/m 3 

Sweden Lead, Inorganic Comps: 100 ug/m 



- Soviet TLV (1966) 10 ug/m 3 

- East and West Germany, Holland TLV 200 ug/m J 

- Great Britain, Yugoslovia TLV 150 ug/m 3 - 

- Czechoslovakia, Poland, Japan TLV 50 ug/ri 

- Hungary TLV 20 ug/m 3 

- American National Standards Institute TLV(:969) 200 ug/m J 3 

- U.S. Occupational Standard for Lead: Time Weighted Average 200 ug/m 



IV COMMENTS 



MAGNESIUM AND MAGNESIUM COMPOUNDS 



I PROPERTIES 



Compound 



Formula 



Mg 
Mg(C 2 H 3 2 ) 2 



MgCl 2 
Mg(OH) 



Hoi . 
vi t. 



24.305 
142.4 



95.22 
58.33 



Magnesium 
Acetate 

Bile Salts 

Calcium Carbo- 
nate 

Chloride 

Hydroxide 

L a u r y 1 
Sulphate 

L i g n o s u 1 - 
phonates 

Naphthenates 

Nitrate Mg(N0 3 k- 2H 2° 184.35 

Oxide MgO 40.31 

Salicylate Mg ( C ? H 5 3 ) 2 .4H 2 370.61 



Si 1 ica te 
Steara te 

Sul phate 

Xyl ene 
Sul phona te 



MgSi0 3 100.40 

Mg(C 18 H 35 2 ) 2 591.27 

MgS0 4 120.37 



P V.P. 

St. 

25 C 



B.P 
C 



1107 



1412 



3600 



M.P. 
C 



Sol 

In 

H 2 



650 



INSOL. 



decomp. V.SOL. 
323 



708 V.SO 

St. so 



129 SOL. 

2800 SLSO 
SOL. 

decamp. 

1557 INSO 

186-188 SLSC 
1124 V.SO 



MAGNESIUM AND MAGNESIUM COMPOUNDS (?) 

II HEALTH EFFECTS (sec Toxic Hazard Hating Code): 

Inhalatio n Irritant 

Acute Local - 1 

Acute Systemic - 2 

Chronic Local - 2 

Chronic Systemic - 

Additional Information - 

- inhalation of f reshl y subl imed oxide may cause metal fume 
fever. No evidence of systemic poisoning. 

- irritative to skin. Particles embedded in skin can oroduce 
severe local lesions characterized by evolution of gas and 
acute inflammatory reaction 



III OCCUPATIONAL Af!D ENVIRONMENTAL AIR STANDARDS: 



A. Ontario Environmental Air Standards: 



Point of Impingement (half-hour average) - Magnesium Oxide/ 

100 ua/nT 

Average Concentration over ?A hours - 



B • Ontario c c upational Health Hut dpi ines : 

3 
Threshold Limit Value - Magnesium Oxide fume: 10000 ua/m 

(Over 8 Hours) - 

C . Qccupat i o nal Stan dards (TLV) E l r . ei /here: 
West Germany Mg0 8000 ug/m 3 

Sweden 

D. Additional Information: 



MALEIC ANHYDRIDE 

i moprgTits 

Physical State (ambient temp.) - S 

Vapour Pressure (?5°C) - °- 387 *M H 9 

Chemical Formula - 0C0CHCHC0 

Molecular Weiqht - 9G.OC 

Boil inn Point - 198 c 

Melting Point - 6 ° c 

Solubility in Water - Soluble 

Additional Information - 

- Synonym: Toxilic Anhydride, cisbutenedioic Anhydride 

- Fused black or white crystals 

- Hydrolyzes slowly in water 

- Soluble in acetone, hydrocarbons, ether, chloroform, petroleum ether 



11 HEALTH EFFECTS (see Toxic Hazard Rating Codp): 

Inhalation irritant 
Acute Local - 3 

Acute Systemic - 3 

Chronic Local - 
Chronic Systemic - 



Additional Information - 

- inhalation can cause pulmonary edema 

- subacute inhalation leads to severe headache, nosebleed, nausea and 
temporary impairment of vision 

- closely resembles and is more potent than Phthalic Anhydride in its 
toxicologic properties of skin, eye, and upper respiratory tract 
irritation. 

- Carcinogenic in some animal experiments 



MALEIC ANHYDRIDE (2) 
1 1 1 OCCUPATIONAL AfJD. JNVIRONMr?lJ_AI. _ AIR STANDARDS: 

A. Ontario Environmental Air Standards : 
Point of Impingement (half-hour average) - 

Average Concentration over 24 hours - 

B. Ontario Occupational Health Guidelines : 

Threshold Limit Value - 0-25 ppm; 1000 ug/m 3 

(Over 3 Hours) - 

C . Occupational Standards (TLV) Elsewhere : 

(ppm) (ug/m 3 ) 
West Germany 



0.2 800 

Sweden 0.3 1000 



u. MuuiLinnii inrormdLion: 



- TLV (U.S.) of 0.25 ppm adopted on basis of analogous but more 
severe toxic action in comparison with Phthalic Anhydride. 



IV COMMENTS 



- Used primarily in making polyester resins. Also used in 
production of Fumaric Acid, Insecticides (such as Malathion), 
Maleic Hydrozide, and Alkyd Resins. 



MANGANESE AND MANGANESE COMPOUNDS 
I PROPERTIES 



Compound 



Formula 



Mol 

wt 



P V.P. 

St. 

25 C 



D.P. 

C 



M.P. 



Sol 
In 
C HoO 



Manqanese 

Carbonate 

Dioxide 

2-Ethylhexoate 

Isodecanoate 

Linoleate 
Naphthenate 

Neodecanoate 

Soaps 

(II ) Sulphate 

Tallate 



Mn 



MnCO-, 
MnO« 



MnSO, 



54.94 S 

114.95 S 

86.94 S 



151.00 



2097 1245 INSOL. 
SL.SOL 
INSOL. 



850 



700 



Salt of tall oil mixture of rosin acids and fatty acids. 



II 



HEALTH EFFECTS (sec Toxic Hazard Rating Code): 



Inhalation 



Acute Local - 
Acute Systemic - 
Chronic Local - 
Chronic Systolic - 



irritant 



Additional Information - 

- main effect of chronic inhalation of manqanese dusts and fumes is 
on central nervous system. Damaoe may be permanent. Also suspected 
to cause pneumonitis and upper respiratory infections. 



MANGANESE AND MANGANESE COMPOUNDS (2) 
III OCGtJPATIONAI A'-'!) ENVTRQNMFNTAI AIR STANDARDS: 



A . Ontario Environm e ntal Air Standards : 

3 
Point of Impingement (half-hour average) - all forms: 100 ug/m 

(as Mn) 
Averane Concentration over 24 hours - 



B . Ontario Occ u pational Health Guidelines : 

Threshold Limit Value - Metal and compounds: 5000 uq/m 3 ( as Mn 

(ceiling) 
(Over 3 flours) - 

C . Occupation al Standards (T LV) Elsewhere : ug/m 

West Germany Metal and compounds: 50C0 ( as Mn ) 

(ceil inn) 

Sweden Metal and compounds: 2500 (* s Mn ) 

(ceiling) 

- Soviet TLV (1966) 300 ua/m 3 

- Czechoslovakia TLV (1969) 2000 ug/m J ^ 

- American National Standards Institute TLV (1948) 6000 ug/m 



IV COMMENTS 



- about 90% used in metallurgy 

- alloying agent in steels 

- alloying agent in Al , Sb, Cu (improve corrosion resistance 
and hardness) 

- purifying and scavenging agent in metal production 

- Remainder consumed by chemical industry. 



MERCURY AND MERCURY COMPOUNDS 
I PROPERTIES 



Ccrpound 



Formula 



Mercury 

-ic Chloride 
-ic Nitrate 
-ic Oxide 

-ous Nitrate 



Hq 



HgCl 



Mol 
wt 



Hg(N0 3 ) 2 • 1/2 H 2 
HgO 

Hg 2 (N0 3 ) 2 .2H 2 



p 

St. 


V.P. 
25 C 


P.P. M . P . 
C C 


Sol 
In 

H 2 


200.59 S 




356.6 -38.9 


INSOL. 


271.50 S 
336.61 


< 1 mm 


302 276 

decomp. 
79 


SOL. 
V. SOL 


216.59 




decomp 
500 


.SL.SOL 



561.22 



70 decomp 



I? 



HEALTH FFFFCTS (see Toxic Hazard Rating Code): 



Inhalation 



Acute Local - 
Acute Systemic - 
Chronic Local - 
Chronic Systemic - 



Irri tant 

3 



Additional information - 

•readily absorbed via respiratory tract, intact skin and Gastrointestinal 
tract 

circulates in blood and stored in liver, kidneys, spleen, and bone, 
causes damage to central nervous system. Also kidney damage, 
soluble salts are corrosive to skin and mucous membranes. Causes 
dermatitis 
• causes inflammation of mouth and qums 



MERCURY AND MERCURY COMPOUNDS ( 2 ) 
1 I 1 OCCUPATIONAL AMD ENVIRONMFNTA1. AIR STANDARDS : 

A. Ontario Environmental Air Standards : 

all forms: 5.0ug/m 
Point of Impingement (half-hour average) - .,. , •. - ,3 

compounds 

Average Concentration over 21 hours - 2.0 uq/m 3 

B . Ontario Occupational Health Guidelines : 



Threshold Limit Value - Alkyl compounds: .001 ppm; lO.ug/m 

-skin - 

(Over 3 Hours) - all forms 50 ug/m 

C. Occupat ional Standards (Tl.V) Elsewhere: 

■■ ■ ■ - ■ ' o 

(ppnO (ug/m ) 
West Germany — - -*-■* — - 

Alkyl compds - skin: 10 

all forms: - 01 100 

Sweden Alkyl compds - skin: 10 

all forms: 50 



3 



p> .1 . 1 : -• .. .: . „ -i r _ «• «._..» j. g „ ., 

I / • Ml I'. I I l,HIM(l I IMi Ul IIHII,HJ|| 



All forms except Alkyl 

- Soviet TLV (1967) 10 ug/m 3 

- Czechoslovakia TLV (1969). 50 uq/rn 

- American National Standards Institute TLV (1943) 
100 ug/m 3 

Alkyl Compounds 

- American National Standards Institute TLV (1969) 10 ug/m 3 



IV COMMENTS 



major uses (with percentaqes of total consumption) are as follows 

- electrical apparatus 28.3 % 

- electrolytic preparation 20.22 
of chlorine and caustic 

soda 

- paints 18.4% 

- industrial and control 
instruments 8.1% 

- Pharmaceuticals 7.8" 

- Agricultural 7.3 n < 

- Catalysts 1 .9% 

- Pulp and paper 1 .4" 



METHYL CHLORIDE 
I PROP! '-!T ITS 



Physical State (ambient temp.] - 
Vapour Pressure (2% C) - 

Chemical Formula - CH^Cl 

Molecular Weight - 50 - 5 

P-oil inn Point - -23 .7 C 

Melting Point - -97.7 C 

Solubility in Water - Sliqhtly Soluble 

Additional Information - 

- Synonyms: Chloromethane , Monochloromethane 

- colorless gas: faintly sweet, ether-like odour 

- soluble in alcohol and other common organic solvents 



11 HEALTH EFFECTS (see Toxic Hazard bating Code): 

Inhalation Irr itant 
Acute Local - 1 "1 

Acute Systemic - 3 

Chronic Local - 

Chronic Systemic •- 2 

« 

Additional Information - 

- weak irritant and weak narcotic 

- repeated low-level exposure causes damage to the central nervous 
system, liver, kidneys, bone marrow, and cardiovascular system 

- high-level exposures may be fatal owing to degenerative channes 
in the heart, liver, and especially the kidneys 



METHYL CHLORIDL (2) 

1 1 1 OCCUPATIONAL AMD ENVIRONMfNTAL AIR .STANDARDS: 

A. Ontario Environmental Air Standards: 



int of Impingement (half-hour average) - In preparation 



Po 

Average Concentration over 24 hours - 



B . Ontario Occupational Health Guidelines : 

Threshold Limit Value - 100 ppm; 210,000 ug/m 3 ■ 
(Over 8 Hours) - 

C. Occupational Standard s (TLV) Elsev/here: -, 

(ppm) "(ug/m ) 
West Germany 50 105,000 

Sweden 

u . Aaaitionai im-ormation : 

- U.S. Occupational Standard 
Time Weighted Average n 00 ppm 
Ceiling Value 200 ppm 

Peak Value 300 ppm (5 min/3hours) 

- Soviet TLV (1967) 2.5 ppm 

- Czechoslovakia TLV (1969) 50 ppm 

- American National Standards Institute TLV (1969) 100 ppm 



IV COMMENTS 



- Methylating agent in organic synthesis 

- used as a propel 1 ant, refrigerant, and in the production of 
tetramethyl lead, silicones 

- used in low temperature polymerization 



METHYLCHLOROMLTHYL LTHER 
I PROPERTIES 

Physical State (ambient temp.) - l 
Vapour Pressure (25 C) - 

Chnmical Formula - CH-ClOCtU 

Molecular k'eiqht - 76.5 

Boil inq. Point - 59.5 

•'r-ltinq Point - -103.5 C 

Solubility in M^t.er - decomposes 
Additional Information - 

- synonyms: Dimethyl chloroether, Chi oromethyl Methyl Ether , Mono- 
chlorodimethyl ether, CMME 

- clear, colorless liquid 

- Soluble in alcohol and ether 



11 1TALTM EFFECTS (see Toxic Hazard Ratinq Code): 

Inhal ation Irritant 
Acute Local - 
Acute Systemic - 
Chronic Local - 
Chronic Systemic - 

Additional Information - 

- recognized as a carcinogen by OSIIA (U.S. ), Germany, Sweden 



METHYLCHLOROMETHYL ETHER (2) 
1 1 1 OCCUPATIONAL AMD ENVIHOIiMrri TAl. AfR STAM?AR3S : 

A . Ontario Environmental Air Standards : 
Point of Impingement (half-hour average) - 

Average Concentration over 24 hours - 

B . Ontario Occupational Health Guidelines : 

Threshold Limit Value - 
(Over 8 Hours) - 

C . Occupational Standards (TLV) Elsewhere : 
West Germany 

Sweden 

H ArlrH t innal Tn format- inn : 

- U.S. Occupational Standard: Carcinogen 



IV COMMENTS 



METHYLENE CHLORIDE 
I PROPERTIES 

Physical State (ambient temp.) - 
Vapour Pressure (25°C) - 
Chemical Formula - 
Molecular Weight - 
Boilinq Point - 
Melting Point - 
Solubility in Water - 
Additional Information - 



- Synonyms: Dichloromethane 

- colorless volatile liquid 

- penetrating, ether-like odor 

- soluble in alcohol and ether 



L 


428 mm Hg 


Cri^C 1 o 


84.9 


39.8 C 


-96.7 C 


Slightly Soluble 



II HEALTH E FFECTS (see Toxic Hazard Rating Code): 

Inhalation Irritant 

2 
Acute Local - 

3 

Acute Systemic - 

Chronic Local - 

Chronic Systemic - 1 

Additional Information - 

- irritating to the eyes and respiratory tract, and may produce 
pulmonary edema 

- one of the least toxic chlorinated hydrocarbons. But its 
narcotic powers are quite strong and it may produce central 
nervous depression. Human fatalities have occurred. 



METHYLENE CHLORIDF (2) 

1 1 1 OCCUPATIONAL AND ENVIRONMENTAL A IR^TANOAROS : 

A. Ontario Environmental Air Standards : 

Point of Impingement (half-hour average) - 

Average Concentration over 24 hours - 



Tentative Design ^ 
Standard: 100, 000 ug/m 



B. Ontario Occupational Health Guidelines : 

Threshold Limit Value - 
(Over 8 Hours) - 



200 npm; 720000 ug/m* 



C. Occup ational Standards ,(TLV) Elsewhere: -> 

(m) Tug/m J ) 

West Germany 500 1,750,000 



Sweden 



100 



350,000 



u . aanir.ionai iriTormation : 

- TLV (U.S.) of 100 ppm is adopted to prevent any significant 
narcotic effects 

- American National Standards Institute TLV (1969) 500 ppm 

- Soviet TLV (1967) 15 ppm 

- Czechoslovokia (1969) 140 ppm 

- U.S. Occupational Standards 
Time Weighted Average 500 ppm 
Ceiling Value 1000 ppm 

Peak Value 2000 ppm (5 min/2 hours) 



IV 



COMMENTS 

- used as paint remover, refrigerant, degreasing solvent, fumigant, 
local anesthetic, propellant 

- used in pharmaceutical, food, and textile and leather industries 



4,4 - METHYLENE (bis) 2-CHLOROANILINE 

properties 



Physical State (ambient temp.) - S 

Vapour Pressure (25°C) - 

Chemical Formula - CH^C^CINH^ 

Molecular Weight - 

Boil inn Point - 

Melting Point - 99-107 

Solubil i ty in Mater - 

Additional Information - 

- Synonyms: MBCA, 3,3 - dichloro -4,4 - diaminodiphenylmethane 

- tan coloured solid 

- soluble in acetone, esters, and aromatic agents. 



11 HEAL TH EFFECTS (see Toxic Hazard Rat inn Code): 

I nhalation Trri tant 
ite Local - 

Acute Systemic - 
Chronic Local - 
Chronic Systemic - 

Ad d i t i o n a 1 In r'o rm a t i o n - 

- regarded as a carcinogen by OSHA (U.S.) and Sweden 



4,4 - METHYLENE (bis) 2 - CHLOROAMILINE (2) 
III OtCUPATIfHAL AND ENVTRO&MfJJTAL "AIR STANDARDS 



A . Ontario Environmental Air S tandards: 

Point of Impingement (half-hour average) - 

fiver?.qp. Concentration over ?4 hours - 

^ • Ontario Occupational Men 1 th Qui d el ines : 

Threshold Limit Value - 
{(<vcr f] Hours) - 

C . Occup ati onal Standards (TLV ) Elsewhere : 
Vie st Germany 

Sweden 

II A.H-nfit ifni.a'1 Tnfnvnin-Hnn • 

- U.S. Occupational Health Standard: Carcinogen 



IV COMMENTS 



- Used as a curing agent for several elastomers and 
epoxy resins. 



MOLYBDENUM AND MOLYBDENUM COMPOUNDS 
I PROPERTIES 



Compound 



Formula 



Mol. 
wt. 



P V.P 

St. 



B.P. 
C 



M.P. 

c 



Sol 

In 

H 2 



Molybdenum 




Molybdate Orange 




Dlsulphide 


MoS 2 


Dioxide 


Mo0 2 


Trioxide 


M0O3 


(ill) Oxide 


Ko 2 3 



Mo 



95.94 S 

160.07 S 

S 

143.94 S 

239.90 S 



5560 2610 INSOL 



1155 



1185 



795 



INSOL 

INSOL, 

SOL. 

INSOL . 



II 



HEALTH EFFECTS (see Toxic Hazard Rating Code): 



Inhalation 



Irritant 



Acute Local - 
Acute Systemic - 
Chronic Local - 
Chronic Systemic - 



Additional Information - 

- Molybdenum Cpds: no reported cases of industrial poisoning. 
Rapidly excreted by body; not stored. 

- General agreement that Molybdenum compounds exhibit low order 
of toxicity 



MOLYBDENUM AND MOLYBDENUM COMPOUNDS (2) 
1 1 1 OCCUPATIONAL AMD ENVIRONMENTAL AIR STANDARDS ; 

A . Ontario Environmental Air Standards : 

Point of Impingement (half-hour average) - 

Average Concentration over 24 hours - 



B. Ontario Occupational Health Guidelines: , 3 
r uq/m 

Threshold Limit Value - Soluble Compounds: 5000 

(Over 8 Hours) - Insolbule Compounds: 10000 



C. Occupational Standards (TLV) Elsewhere : 
West Germany 



IV COMMENTS 



ug/m 



Soluble Compounds: 5000 
Insoluble Compounds: 10000 

Sweden 



n. AHriitinnal Information! 

- Soviet TLV (1966); Soluble compounds 4000 ug/m 3 

Insoluble Compounds 6000 ug/m3 



- about 85% of all Mo produced is used as an alloying agent in iron-base 
alloys (alloy steels, stainless steels, tool steels, alloy 

cast iron) 

- remainder used in production of Mo chemicals. 



MORPHOLINE 
I PROPERTIES 



Physical State (ambient temp.) - L 

Vapour Pressure (25°C) - 6.6 mm at 20 C 

Chemical Formula - OCH 2 CH 2 NHCH 2 CH 2 

Molecular Weight - 87.1 

Boiling Point - 128 C 

Melting Point - -4.8 C 

Solubility in Water - ^ery Soluble 

Additional Information - 

- Synonyms: Tetrahydro - 1 ,4 - oxazine, 

Diethylenimide oxide 

- colorless, hygroscopic oil; volatile with steam 

- characteristic amine-like odor 

- soluble in organic solvents 

- strongly alkaline 



11 HEALTH EFFECTS (see Toxic Hazard Rating Code): 

Inhalatio n Irritant 
Acute Local - 2 

Acute Systemic - 2 

Chronic Local - 
Chronic Systemic - 

Additional Information - 

liquid and vapor are irritating to skin, eyes, and mucous 
membrances 

- has produced kidney and liver damage in experimental animals 

- industrial use has resulted in some cases of respiratory tract 
irritation but no chronic effects have been reported 



MORPHOLINE (2) 
III OCCUPATIONAL AND ENVIRONMENTAL AIR STANDARDS: 



A . Ontario Environmental Air Standards : 
Point of Impingement (half-hour average) - 

Average Concentration over 2] hours - 

B . Ontario O ccupational Health Guidelines : 

Threshold Limit Value - (skin) 20 ppm; 70000 ug/m 
(Over 8 Hours) - 

C. Occupational Standards (TLV) % Elsewhere; *. 
(ppm) ^ug/m J ) 

West Germany (skin) 20 70000 

Sweden 



r- - _; j • j. - „ -i r - r , . . .. -.•-... 

U . '\> iu i i. I'lurii i ii i uui'u C I Ull . 

- U.S. TLV of 20 ppm adopted to prevent irritation and harmful 
effects on the eyes 



IV COMMENTS 



- used as a solvent for resins, waxes, dyes 

- morpholine fatty acid salts are used as surface active agents 
and emulsifiers 

- other morpholine compounds are used as corrosion inhibitors, 
anti-oxidants, plasticizers, insecticides and herbicides. 



NAPHTHALENE 
I PROPERTIE S 

Physical State (ambient temp.) - S 

Vapour Pressure (25°C) - 0.0866 mm Hg 

Chemical Formula - C 10 H 8 

Molecular Weight - 128.2 

Boiling Point - 2M 3 C 

Melting Point - 80 * 1 c 

Solubility in Water - Slightly Soluble 

Additional Information - 

- Synonyms: Tar Camphor, White tar, Naphthene, Moth Flakes 

- most abundant single component of coal tar 

- white crystalline, volatile flakes. Sublimes slowly at 
room temperature 

- strong aromatic odor 

- moderately soluble in benzene, very soluble in alcohol and 
ether. 



II HEALTH EFFECTS (see Toxic Hazard Rating Code): 

Inhalation Irritant 
Acute Local - 2 

Acute Systemic - 2 

Chronic Local - 1 

Chronic Systemic - 1 

Additional Information - 

- irritating to eyes 

- inhalation can cause headache, nausea, and loss of appetite 
Injury to the cornea and kidney damage have also been reported. 



NAPHTHALENE (2) 

1 1 1 OCCUPATIONAL AND ENVIRONMENTAL AIR STANDARDS : 

A. Ontario Environmental Air Standards : 
Point of Impingement (half-hour average) - 

Average Concentration over 24 hours - 

B. Ontario Occupational Health Guidelines : 

Threshold Limit Value - 10 ppm; 50000 ug/m 3 

(Over 3 Hours) - 

C . Occupational Standards (TLV) Elsewhere : 

( ppm) (ug/m ) 
West Germany ]Q 5000Q 

Sweden 



- U.S. TLV OF 10 ppm is adopted to prevent corneal injury 



IV COMMENTS 



- about 75% of total production used in the production of phthalic 
anhydride 

- an intermediate in production of various products (naphthol , 
"Tertralln", "Decalin", chlorinated naphthalenes) 

- chlorinated naphthalenes used as solvents for fire proofing 
and waterproofing fabrics 

- used as an insecticide 



NAPHTHYLAMIME (oC and 6) 
I PROPERTIES 

Physical State (ambient temp.) - S 

Vapour Pressure (25°C) - 1 mm Hg Q 106 C 

Chemical Formula - ^10 ^7 ^'2 

Molecular Weight - 143.2 

Boiling. Point - 300 C (for*); 306C (for e) 

Melting Point - 50C (for*); 112C (for 6) 

Solubility in Water - * : slightly soluble 

Additional Information - 6: soluble 

o C form 

- synonyms: 1 -Naphthyl ami ne , 1 -Ami nonapthal ene , Naphthal i dam , 

N a p h t h a 1 i d i n e 

- White crystals, reddening on exoosure to air 

- Soluble in alcohol and ether 

- Unpleasant odor 

6 form 



- Synonyms: 2-Naphthyl amine, 2-Aminonaphthalene, 2-Naphthalamine, 
2- Naphthalamine 

- White to faint pink flakes. Faint aromatic odor 

- Soluble in alcohol, ether, benzene 

II HEALTH EFFECTS (see Toxic Hazard Katrng coae; : - 

Inhalation Irrita nt 

Acute Local - 2 

Acute Systemic - 3 

Chronic Local - 

Chronic Systemic - 3 

Additional Information - 

- can be absorbed into body via lungs, gastrointestinal tract, 

a n d s k i n 

- long and continued exposures to even small amounts can pro- 
duce tumors and cancers of the bladder 

- recognized as a carcinogen by OSHA (U . S . ) J Germany, and Sweden 



NAPHTHYLAMINE ( <* and 6 ) (2) 
1 1 1 OCCUPATIONAL AMD ENVIRONMENTAL AIR STANDARDS : 

A . Ontario Environment a l Air Standards : 
Point of Impingement (half-hour average) - 

Average Concentration over 24 hours - 

B . Ontario Occupational Health Guidelines : 

Threshold Limit Value - 
(Over 8 Hours) - 

C . Occupational Standards (TLV) Elsew here: 
West Germany 

Sweden 

n. AHHiHnnal TnfnrmaHnn : 

- U.S. Occupational Standard: Carcinoqen 



1 v COMMENTS 



- used as dyes and dye intermediates. 



NICKEL AND NICKEL COMPOUNDS 
I PROPERTIES 



Compound 



Formula 



Mol. 


P 


V.P. 


B.P. 


M.P. 


Sol 


wt. 


St. 






In 






25 C 


C 


C 


H 2 




58.71 




2900 


1455 


INSOL. 




118.72 


S 


decomp 




SL.SOL 




170.75 


L or S 


43 


-25 


SL.SOL 




129.62 


S 


Subl. 
973 


1001 


V.SOL. 



Nickel 
Carbonate 
Carbonyl 
Chloride 

2-Ethylhexoate 

Ferrite 

Oxide 

(II) Acetate 

Selenide 

Subsulfide 
Sulphate 



Hi 



NiCO- 



Ni(C0) 4 



NiCl 



Ni'O 

iJi (C 2 H 3 2 ) 2 

NiSe 



Ni 3 S 2 
NiSO, 



74.71 S 

176.80 S 

137.67 S 

240.26 S 

154.78 S 



1990 INSOL. 

16.6 decomp. INSOL. 

INSOL. 

790 INSOL. 

decomp. V.SOL 
848 



II 



HEALTH FFFFCTS (see Toxic Hazard Rating Code) 



Inhalation 



Acute Local - 
Acute Systemic - 
Chronic Local - 
Chronic Systemic - 



irritant 



Additional Information - 

Several compounds are recoqnized carcinogens 

Human: Ni(C0)4 (U.S. Sweden) 

Ni (respirable) (Sweden, West Germany) 

Animal: Ni(C0)4 (West Germany) 
suspected carcinogens: Nickel subsulfide, Nickel Oxide 
Lung and sinus cancers observed in Nickel workers 
Respiratory disorders, gastric and laryngeal cancers and various 
sarcomas also observed 
causes chronic dermatitis 



NICKEL AND NICKEL COMPOUNDS (2) 
III OCCUPATIONAL AND ENVIRONMENTAL AIK STANDARDS : 

A. Ontario Environmental Air Standards : 

Point of Impingement (half-hour average) - Nickel: 5 ug/m 3 

Ni(C0)4: 1.5 ug/m 3 

Average Concentration over 24 hours - 2.0 ug/m 3 



B. Ontario Occupational Health Guidelines : 

Metal, Insoluble Compounds: 1000 ug/m 3 (as NI) 
Threshold Limit Value - Soluble compounds: 100 ug/m 3 (as NT) 

(Over 3 Hours) - Nickel Carbonyl : 0.1 ppm;7C0ug/m 3 

C. Occupational Standards (TLV) Elsewhere : 

ppm ug /m 
West Germany 



Sweden metal, insoluble compounds * 



10 



n AHHiHnnal Information; 



IV COMMENTS 



NITRIC ACID 

i f£w;ffi_n; 

Physical State (ambient temp.) - L 

Vapour Pressure 125°C) - 60.3 mm Hg 

Chemical Formula - ^3 

Molecular Weight - 63 - 01 

Boil ino Point - 83 C 

Melting Point - ~ 42 C 

Solubility in Water - Ver * Soluble 

Additional Information - 

- Synonyms: Aquo Fortis, Azotic Acid, Hydrogen Nitrate 

- transparent, colorless, or yellowish, fuming liquid. A strong 
monobasic acid. Powerful oxidizing agent 

- releases NO2 on exposure to light, giving rise to yellow dis- 
coloration 

- characteristic choking odor 

- attacks almost all metals. Decomposes violently in alcohol 

- exact composition of "fumes" or vapor depends on temperature, 
humidity and whether or not the acid is in contact with other 
materials such as heavy metals or organic compounds. Vapor 
may consist of a mixture of various nitrogen oxides and of 
nitric acid vapor. 

11 HEALT H FFFF CTS (see Toxic Hazard Rating Code): 

Inha lation Ir ritant 
Acute Local - 3 3 

Acute Systemic - 3 

Chronic Local - 2 

Chronic Systemic - 

additional Information - 

- irritant to mucous membranes of eyes and respiratory tract, and 
to skin 

- vapor and mist are corrosive to teeth 

- continued exposure to vapor may cause chronic bronchitis 
and pulmonary edema; more severe exposure may cause chemical 
pneumonitis 

- usually found in conjunction with N0 2 which is more hazardous 



NITRIC ACID (2) 
1 1 1 OCCUPATIONAL AND ENVIRONMENTAL AIR STANDARDS : 

A . Ontario Environmental Air Standards : 

3 
Point of Impingement (half-hour average) - 100 ug/m 

Average Concentration over 21 hours - 

B. Ontario Occupational Health Guidelines : 

3 

Threshold Limit Value - 2 ppm; 5000 ug/m 

(Over 3 Hours) - 

C. Occupational Standards (Tl.V) Elsewhere : 

(ppm) tug"/m 3 ) 



West Germany 1Q 25000 

Sweden 2 500 ° 



-U.S. TLV of 2 ppm adopted to prevent irritation and corrosion 



IV COMMENTS 



- about 75% used in manufacture of agricultural fertilizers 
(NH-NO^). About 15% used in explosives (nitrates and nitro- 
compounds). About 10% used by chemical industry. 

- paint and varnish manufacture; photoqraphic industry; petroleum 
refineries; pharmaceuticals, medicine; toilet preparations, 
metallurgy. 



4 - NITROB I PHENYL 
I PROiT '.TJrS 

Physical State (ambient temp.) - 
Vapour Pressure (25°C) - 
Chemical Formula - 
Molecular Weight - 
Boil inn Point - 
Melting Point - 
Solubility in Water - 
Additional Information - 

- Synonyms: p-Ni tro^iphenyl ; p-Phenyl nitrobenzene ; 4-Phenyl nitrobenzene 

- Soluble in alcohol and ether 



C 12 H g N0 2 


199.21 


340 C 


114 C 


Insoluble 



11 HEALTH EFFECTS (see Toxic Hazard Rating. Code): 

Inhalation Irritant 
Acute Local - 
Acute Systemic - 
Chronic Local - 
Chronic Systemic - 

Additional Information - 

- recognized as a carcinogen by OSHA (U.S.); and Sweden 

- has caused cancer of the bladder in humans 



4 - NITROBIPHENYL (2) 
III OCCUPATIONAL AND ENVIRGKMFflTAL AIR STANDARDS 



A . Ontario Environmental Air Standards : 
Point of Impingement (half-hour average) - 

Average Concentration over 24 hours - 

B. Ontario Occupational Health Guidelines : 

Threshold Limit Value - 
(Over 8 Hours) - 

C . Occupational Standards (TLV) Elsev/here : 
West Germany 

Sweden 

D. AHrl-i f innal Tr> format inn ; 

- U.S. Occupational Standard: Carcinogen 



IV COMMENTS 



N-HIT'ROSODIMETHYLAMIflE 

I PROPRTIES 



Physical State (ambient temp.) - L 

Vapour Pressure (25 C) - 

Chemical Formula - C 2 H 6 N 2 C 

Molecul ar Weight - 74 ,1 

Boil inr Point - 152 C 

f-$eltift<3 D oint - 

Solubility in Hater - Soluble 

cional Information - 

- Synonyms: Dimethyl ni trosoamine, 
-• ye 1 low 1 iouid 

- soluble in alcohol and ether 



II ffiT-UTK E FFECTS (&3C Toxic K&zard Ratine Codo): 

Inhalati on Irritant 

Acute Local - 3 

A-eute 7 .lenis - 3 

,M(. Local - 
CI ro ■'; tc '-ystcnic - 3 

Add 1 '■'.; w\\ \ v: rration - 

- highly toxic especially by skin contact 

- has caused fatal liver disease in humans 

- recognized a:, a carcinogen by OSHA (U.S.), Germany and Sweden 

- no contact by any route should be permitted 



N-NITROSOOIMETHYLAMINE (2) 

ttt nrrnoATin-iM Ann rm/TDiVi'TnTAi >, t o cT^mAnnc. 

A. Ontario Environmental Air Standards : 
Point of Impingement (half-hour average) - 

Average Concentration over 24 hours - 

B . Ontario Occupational He alth Guidelines : 

Threshold Limit Value - 
(Over 8 Hours) - 

C . Oc cupational Standard s (TLV) Elsewhere : 
West Germany 

Sweden 

I"). AHrf i 1 1 nn.i 1 T n fornix f i on • 

- U.S. Occupational Standard: Carcinogen 



IV COMMENTS 



- formed in ambient air by photochemical reaction between NO 
and dimethylamine 



OXALIC ACID 
PROPER! ITS 



Physical State (ambient temp.) - 
Vapour Pressure (25 C) - 
Chemical Formula - 
Molecular Height - 
Boiling Point - 
Melting Point - 
Solubility in Water - 
Additional Information - 



0.0065 mm Hg @ 55 C 



CO0HC00H 
126.1 



2 H 2 



Sublimes at 150 C 

101 C (anhydrous 189 C) 

Soluble 



- Synonym: Ethanedioic Acid 

- Transparent, colorless crystals 

- soluble in alcohol and ether, insoluble in benzene 



II 



HEALTH EFFECTS (see Toxic Hazard Rating Code): 



Acute Local - 
Acute Systemic - 
Chronic Local - 
Chronic Systemic - 



Inhalation 


Irritant 


3 


3 


3 




3 


3 


2 





Additional Information - 

- systemic effects are most severe for ingestion. Poisoning 
by ingestion can be quickly fatal 

- airborne dust and vapor are irritative to the eyes and upper 
respiratory tract, and cause ulceration of mucous membranes 
of the nose and throat, general irritability, headaches 

- severe exposures cause albuminura , chronic cough, vomiting, 
general emaciation and weakness 

- has a caustic effect on skin and may cause dermatitis 



OXALIC ACID (2) 
III OCCUPATIONAL AND ENVIRONMF NTAL AIR STANDARDS: 



A . Ontario Environmental Air Standards : 

Point of Impingement (half-hour average) - 

Average Concentration over 21 hours - 

R . Ontario Occupational Health Guidelines : 

Threshold Limit Value - 1000 ug/rrf* 

(Over 8 Hours) - 

C . Occupational Standar d s (TLV) E l sewhere : 
West Germany 

Sweden 

ij . niiu i i. i ' >< i". i i i • i i i j i mi i o i u 1 1 . 



IV COMMENTS 



- used as a metal cleanser, purifying agent and as an 
intermediate for many compounds 

- used in leather tanning, and as a paint remover. 



PENTAERYTHRITOL 

I PROPCRTIES 

Physical State (ambient temp.) - S 

Vapour Pressure (25°C) - 

Cheuical Formula - C(CH 2 0H) 4 

Molecular Weight - 136.1 

Roiling Point - 27 6 c (30 mm) 

Melting Point - 262 c 

Solubility in Water - Soluble 

Additional Information - 

- Synonyms: Pentek, Tetramethylomethane, Monopentaerythritol 

- crystalline, white powder; odorless 

- slightly soluble in alcohol. Insoluble in other common organic 
liquids 



II HEALTH EFFECTS (see Toxic Hazard Rating Code): 

Inhalation I rritant 
Acute Local - 
Acute Systemic - 
Chronic Local - 
Chronic Systemic - 

Additional Information - 
- Low toxicity. Regarded as a nuisance dust. 



PENTAERYTHRITOL (2) 
1 1 1 OCCUPATIONAL A?!D ENVIROMMP1TA!. AIR STANDARDS : 

A. Ontario Environmental Air Standards : 
Point of Impingement (half-hour average) - 

Average Concentration over ?A hours - 

B. Ontario Occupational Health Guidelines : 

Threshold Limit Value - 10000 ug/m 3 

(Over 3 Hours) - 

C. Occupational Standards (TLV) Elsewhere : 
West Germany 

Sweden 

n Arlrli M nnal Tnfnrmaf-ion: 



IV COMMENTS 



- used 1n manufacture of syn thetic resins, and in the paint and 
varnish industry 

- also used in pharmaceuticals, insecticides, synthetic lubricants, and 
as plasticizers. 



PHENOL 
I PROPRTlfS 



Physical State (ambient temp.) - S 

Vapour Pressure (25°C) - 1.64 mm Hg 40.1 C 

Chemical Formula - ^6 H 5^ H 

Molecular Weight - 9 4 - 1 

Boiling Point - 181 - 8 c 

Melting Point - 43 C 

Solubility in Water - Soluble 

Additional Information - 

- synonyms: carbolic acid, hydrobenzene, phenic acid, phenyl ic 
acid, benzophenol 

- white crystalline solid. Acquires red color when exposed to 
air and light. Absorbs water 

- sharp burning taste; characteristic sweet odor 

- very soluble in alcohol and common organic solvents 



11 HEALTH EFFECTS (see Toxic Hazard Rating Code): 

Inhala tion Irritant 
Acute Local - 3 3 

Acute Systemic - 3 

Chronic Local - 2 

Chronic Systemic - 2 

Additional Information - 

- a protoplasmic, systemic poison. Very irritant to tissue. 
Very readily absorbed through the skin 

Acute Poisoning 

- main effect is on central nervous system. Absorption via skin 
can be fatal. Where death is delayed, damage to kidneys, liver, 
pancreas, spleen, and pulmonary edema may result. 

Chronic Poisoning 

- causes digestive disturbances, nervous disorders and 
skin erruptions. May cause damage to kidneys and liver 

- causes dermatitis - stated to be a cocarcinoqen 



PHENOL (2) 
1 1 1 OCCUPAT I ONAL AMD ENVIRONMENTAL AIR STANDARDS : 

A. Ontario Environmental Air Standards : 

Point of Impingement (half-hour average) - loo ug/m' 

Average Concentration over 21 hours - 

B . Ontario Occupational Health Guidelines : 

Threshold Limit Value - (skin) 5 ppm; 19000 ug/m 
(Over 3 Hours) - 

C. Occupational Standards ( TLV) Elsewhere: _ 

Tppmj (ug/m J ) 
West Germany (skin) 5 19000 

Sweden (skin) 5 19000 

- U.S. TLV of 5 ppm adopted to prevent systemic effects 
via inhalation 

- Soviet TLV (1967) 1 ppm 

- Czechoslovakia TLV (1969) 5 ppm 



IV COMMENTS 



- used in manufacture of phenolic and epoxy resins, various 
organic chemicals, paint and varnish, pharmaceuticals, and 
pesticides. 



PHOSGENE 
I PROPERTIES 



Physical State (ambient temp.) - L or G 

Vapour Pressure (25°C) - 1180 mm at 20C 

Chemical Formula - COC^ 

Molecular Weight - 98.92 

Boiling Point - 8.2 C 

Melting Point - ' * 128 c 

Solubility in Water - Slightly Soluble 

Additional Information - 

- Synonyms: Carbonyl Chloride; Carbon Oxychloride; Chloroformyl 

Chloride; CG 

- Colorless gas, or colorless volatile liquid 

- Strong, suffocating odor, especially when concentrated 

- Soluble in benzene, toluene, acetic acid and most liquid hydrocarbons 
Hydrolyzed slowly by water to form HC1 and CO. 



II HEALTH EFFECTS (see Toxic Hazard Rating Code): 

Inhalation Irritant 

Acute Local - 3 3 

a 

Acute Systemic - 3 

Chronic Local - 
Chronic Systemic - 

Additional Information - 

- the decomposition in lungs of phosgene to HC1 (and CO) results in 
pulmonary edema, pneumonia, and lung abscess 

- inhalation of high concentrations may be quickly fatal 

- concentrations of 3-5 ppin cause irritation of eyes and throat. 
However, irritation is not immediate, even in fatal concentrations, 
giving no immediate warning that dangerous concentrations are being 
inhaled. 



PHOSGENE (2) 

III OCCUPATIONAL AND ENVIRONMENTAL AIR STANDARDS: 



A. Ontario Environmental Air Standards : 

Point of Impingement (half-hour average) - 130 ug/m 3 

Average Concentration over 24 hours - 

B. Ontario Occupational Health Guidelines : 

Threshold Limit Value - 0.05 ppm; 200 ug/m 3 
(Over 8 Hcurs) - 

C. Occupational Standards (TLV) Elsewhere : ^ 

(PPm) (ug/m J ) 
West Germany 

0.1 400 

Sweden 0.05 200 

D. Addition-?! Information : 

- U.S. TLV of 0.05 ppm is based on human response 

- Soviet TLV (1959) 0.1 ppm 

- Czechoslovakia TLV (1969) 0.1 ppm 



IV COMMENTS 



- used in organic synthesis, especially of isocyanates^olyurethane 
and polycarbonate resins, carbamates, organic carbonates and 
chloroformates 

- used in manufacture of pesticides, herbicides, and dyes. 



PHOSPHINE 
I PROPERTIES 



Physical State (ambient temp.) - G 

Vapour Pressure (25°C) - 

Chemical Formula - ^3 

Molecular Weight - 34.04 

Boiling Point - ~ 85 c 

Melting Point - -133.5 C 

Solubility in Water - Slightly Soluble 

Additional Information - 

- Synonym: Hydrogen Phosphide 

- Colorless gas; disagreeable, garlic-like odor 

- soluble in alcohol and ether 



II HEALTH EFFECTS (see Toxic Hazard Rating Code): 

Inhalation Irritant 
Acute Local - 2 2 

Acute Systemic - 3 

Chronic Local - 
Chronic Systemic - 3 

Additional Information - 

- toxic action has not been fully determined. It appears to cause a 
depression of the central nervous system, and irritation of the lungs. 
It may also cause pulmonary edema. 

- continued exposure to very low concentrations causes anemia, bronchitis, 
gastrointestinal disturbances, and visual, speech, and motor 
disturbances 

- acute exposures lead to convulsions, coma, and death. 



PHOSPHINE (2) 

III OCCUPATIONAL AND ENVIRONMENTAL AIR STANDARDS: 



A. Ontario Environmental Air Standards : 
Point of Impingement (half-hour average) - 

Average Concentration over 24 hours - 

B. Ontario Occupational Health Guidelines : 

Threshold Limit Value - 0.3 ppm; 400 uq/m 
(Over 8 Hcurs) - 

C. Occupational Standards (TLV) Elsewhere : 

(ppm) (ug/nr) 
West Germany Q 1 ^ 50 

Sweden °- 3 400 

- Soviet TLV (1967) and Czechoslovakia TLV (1969): 0.07 ppm 



IV COMMENTS 



- used in preparation of various organic compounds 

- doping agent for solid state electronic components 



PHOSPHORIC ACID 
I PROPERTIES 

Physical State (ambient temp.) - 
Vapour Pressure (25 C) - 
Chemical Formula - 
Molecular Weight - 
Boiling Point - 
Melting Point - 
Solubility in Water - 
Additional Information - 



.0205 mm Hq @ 20 C 

H 3 P0 4 
98.0 

42.4 C 

Very Soluble 



- Synonym: Orthophosphoric Acid 

- Clear, colorless, odorless liquid or transparent crystalline 
solid, depending on concentration and temperature 

- soluble in alcohol. Corrosive to ferrous metals and alloys. 

- forms para- and meta- phosphoric acids upon heating to 200 C 



II HEALTH EFFECTS (see Toxic Hazard Rating Code): 



Acute Local - 
Acute Systemic - 
Chronic Local - 
Chronic Systemic - 



Inhalation 

2 

2 



Irritant 



Additional Information - 



- irritant to eyes and skin 

- much less harmful than nitric or sulfuric acid 



PHOSPHORIC ACID (2) 
HI OCCUPATIONAL AND ENVIROHMFNTAI. AIR STANDARDS : 

A . Ontario Environmental Air Stand ards: 

Point of Impingement (half-hour average) - 100 ug/m 3 (as P ) 
Average Concentration over 24 hours - 



B. Ontario Occupational Health Guidelines : 

Threshold Limit Value - •> 

1000 ug/ni J 
(Over 3 Hours) - 

C . Occup ational Standards (TLV) Elsewher e: 
West Germany 

Sweden 






Iv COMMENTS 



- about 80% of total production is converted into calcium phosphate 
and ammonium phosphate for fertilizer 

- another major use is production of sodium and potassium phosphates 
for use in detergents and cleaning compounds 

- acid used for pickling and rust proofing of metals 

- phosphates included in many other products 



PHOSPHORUS (white or yellow) 
I PROPRTTES 

Physical State (ambient temp.) - 

Vapour Pressure (25°C) - 0.0388 mm Hg 

Chemical Formula - p 4 

Molecular Weight - 123.9 

Boiling Point - 280 c 

Melting Point - 44 - 1 c 

Solubility in Water - Insoluble 

Additional Information - 

- Crystalline, transparent, wax-like solid; non-metallic; colorless 
to ye 1 low 

- occurs in 3 allotropic forms: white (or yellow), red, and black 

- Insoluble in alcohol. Soluble in some organic solvents (benzene, 
CS2 ; etc. ) and oils 

- darkens on exposure to light. Exhibits phosphorescence at room 
temperature 



11 HEALTH. EFFECT S (see Toxic Hazard Ratine Code): 

Inhalation Irritant 
Acute Local - 3 

Ac; ce Systemic - 3 

Chronic Local - 
Chronic Systemic - 3 

•tionnl Information - 

- white phosphorus is most toxic allotrope 

- vapors (evolved on burning) are irritative to nose, throat and 
lunus, eyes, skin, and mucous membranes 

- can be absorbed via lungs. Has an acute effect on liver 

- prolonaed, low-level exposure causes damage to bones, particularly 
the jaw. Also severe effect on teeth 

- airborne phosphorus can damage eyes severely 



PHOSPHORUS (white or yellow) (2) 
I'M OCCUPATIONAL AMD RNV IROfftf FATAL *A IB STANDARDS 



A . Ontario Environmental Air Standards : 
Point of Impingement (half-hour average) - 

Average Concentration over 24 hours - 

B. Ontario Occupational Health Guidelines : 

Threshold Limit Value - 100 ug/nr 

(Over 3 Hours) - 

C • Occupational Sta ndards ( TLV) Elsewhere : 

3 
West Germany 100 ug/m 

Sv/eden 

H, AHHi Mortal Tnfnrnutinn; 



-U.S. TLV of 100 ug/m adopted on basis of human response 
- Soviet (1967) and Czechoslovakia (1969) TLV: 30 ug/m 3 



IV COMMENTS 



- the major consumers of phosphorus are as follows (with percentages 
of total production): 

- Detergent Phosphates: 50% (likely to change) 

- Liquid Fertilizers: 14% 

- Food, water treatment, pharmaceuticals, various chemicals: 16* 

- Alloys, pyrotechnics, fuel additives, pesticides, plasticizers : 
202 



PHTHALIC ANHYDRIDE 
I PROPERTIES 



Physical State (ambient temp.) - S 

Vapour Pressure (25°C) - 1 .0 mm Hg @ 96.5 C 

Chemical Formula - CgH.CCLCO 

Molecular Weight - 148.1 

Boiling Point - 295.1 C 

Melting Point - ' 131.2 C 

Solubility in Water - Slightly Soluble 

Additional Information - 

- Synonym: Phthalandione 

- white crystalline needles; mild odor 

- sublimes readily 

- soluble in alcohol 



Inhalation 


Irritant 




1 


1 




1 


1 



II HEALTH EFFECTS (see Toxic Hazard Rating Code): 



Acute Local - 
Acute Systemic - 
Chronic Local - 
Chronic Systemic - 

Additional Information - 



- skin, eye, and upper respiratory irritant 

- exposed workers have developed chronic eye inflammation, chronic 
bronchitis, and emphysema 

- also a skin sensitizer, and can cause allergic reactions 



PHTHALIC ANHYDRIDE (2) 
III OCCUPATIONAL AND ENVIRONMENTAL AIR STANDARDS: 



A. Ontario Environmental Air Standards : 

Point of Impingement (half-hour average) - 100 ug/m 

Average Concentration over 24 hours - 

B . Ontario Occupational Health Guidelines : 

Threshold Limit Value - j ppm; £000 U g/ m 3 
(Over 8 Hours) - 

C. Occupational Standards (TLV) Elsewhere : 3 

(ppm) (ug/m ) 

West Germany 5000 

Sweden 2 12000 

D. Additional Information: 

- Soviet TLV (1967) 0.2 ppm 

- Czechoslovakia TLV (1969) 1 ppm 



IV COMMENTS 



- used in manufacturing of plastics, resins, paints, varnishes, 
pesticides, pharmaceuticals, and medicines. 
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£ - PROPIOLACTONE 
I PROPERTIES 



Physical State (ambient temp.) - 
Vapour Pressure (25°C) - 

Chemical Formula - 0CH 2 CH 2 C0 

Molecular Weight - 72.1 

Boiling Point - 155 C 

Melting Point - - 33.4 C 

Solubility in Water - Soluble 

Additional Information - 

- Synonyms: 2- Oxetanone; Betaprone; Hydracrylic Acid ^-Lactone; 
3 - Hydroxypropionic Acid Lactone; 2- Oxetanone; Propanolide; 
Propiolactone; 0- propionolactone; $ - proprolactone; Propionic 
Acid 3 Hydroxy $- Lactdne 

- Colorless liquid; pungent odor 

- Soluble in alcohol and organic solvents 

- slowly hydrolyzed to hydrocrylic acid 



11 HEALTH EFFECTS (see Toxic Hazard Rating Code): 

Inhalatio n Irrit ant 
Acute Local - 3 

Acute Systemic - 3 

Chronic Local - 3 

Chronic Systemic - 

Additional Information - 

- a strong irritant. Most toxic of the lactones 

- has produced skin cancer in experimental animals 

- recognized as a carcinogen by OSHA (U.S.), Germany Sweden 



Lt r 



p - PROPIOLACTONE (2) 
III OCCUPATIONAL AND ENVIRONMENTAL AIR STANDARDS: 



A . Ontario Environmental Air Standards : 
Point of Impingement (half-hour average) - 

Average Concentration over 24 hours - 

B. Ontario Occupational Health Guidelines : 

Threshold Limit Value - 
(Over 8 Hours) - 

C . Occupational Standards (TLV) Elsewhere : 
West Germany 

Sv/eden 

H. Additional Information: 

- U.S. Occupational Standard: Carcinogen 



IV COMMENTS 



- Used as an intermediate in organic synthesis 

- medical use as a sterilizing agent for vaccines, plasma 



<; ' 



RESORCINOL 
I PROPRTILS 



Physical State (ambient temp.) - c 

Vapour Pressure (25°C) - 1 mm Hg at 108.4 C 

Chemical Formula - c fi ^ ^j 

Molecular Weight - 110.1 

Boilinq Point - 276.5 C 

Melting Point - 110 C 

Solubility in Water - Soluble 

Additional Information - 

- Synonyms: 1,3 - benzenediol , Resorcin, m-Dihydroxybenzene 

- white crystals; acquires pink color on exposure to air and 
light 

- unpleasant sweet taste 

- soluble in alcohol and common organic solvents 

- belongs to Phenol class of aromatic organic compounds 



II HEALTH EFFE CTS (see Toxic Hazard Rating Code): 

Inhalation Irritant 
Acute Local - 2 

Acute Systemic - 2 

Chronic Local - 2 

Chronic Systemic - 2 

additional Information - 

- compare health effects to those of Phenol 

- primarily a skin irritant. Can cause injury to eyes and 
dermatitis 

- can cause systemic effects by acting as a blood and nerve 
poison 

- can be absorbed through the skin when in solution 



i i 



RESORCINOL ( 2 ) 
1 1 1 OCCUPATIONAL AND ENVIRONMENTAL AIR STANDARDS : 

A . Ontario Environmental Ai r Standards : 

Point of Impingement (half-hour average) - 

Average Concentration over 21 hours - 

R . Ontario Occupational Health Guidelines : 

Threshold Limit Value - 10 PP m; 45,000 ug/m 3 

(Over 3 Hours) - 

C . Occupational Standards (TLV) Elsewhere : 
West Germany 

Sweden 



IV COMMENTS 



- pharmaceuticals and medicine, pigments and dry colors, 
plastics and synthetic resins, rubber. 
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SELEI1 1 UM AMDALLE]ii]^LC2^PMIiDi 



I PROPERTIES 



Formula Mol . 



V.P. 3. P. M.P. So1 



Compound . formula .*.. In 

wt - St ' 25C C MoO 



Sel eni um 



78.96 S 685 2W INSOL. 



Diethyldi thio- SeDcfS^N 



]N 672.1 



carbamate ^ C 2 H 5 ^ 2 J 4 340-350 V.SOL. 

subl . 

decomp. 70 V.SOL 



. .. c«n 110.96 S 0.15 su bl. 

Dioxide ^ u ? (30C) 



H SeO 128.97 

Selenous H 2 3 

Acid 



SOL. 



Selenites t* Na 2 Se0 3 -5H 2 263.01 S 

192 95 G -34.5 -46.6 SOL. 

Hexafluoride SeF 6 W.n 



II ll^UJliiFFKTS. (see Toxic Hazard Ratinq Code): 

inhalation jjXli^ 

2 
Acute Local - 

Acute Systemic - 2 " 3 

Chronic Local - 

Chronic Systemic - 

ftddit tonal Information - " 

. du st funes of Se can cause serious irritate of eyesano 
resoiratory tract thyroid 



SELENIUM AND SELENIUM COMPOUNDS (2) 
1 1 1 OCCUPATIONAL AMD ENVIRONMENTAL AIR STM DARDS: 

A. Ontario Environmental Air Standards : 

3 
Point of Impinqement (half-hour average) - Selenium: 20 ug/m 

Average Concentration over 24 hours - 

B . Ontario Occupational Health Guid elines: 

Threshold Limit Value - Se compounds: 200 uq/m (as Se) 

3 
(Over 8 Hours) - Se hexaf 1 uori de : .05ppm; 400 ug/m, 

C . Occupational Standards (TLV) Elsewhere : (ug/m 3 ) 
West Germany Se compounds: 100 

Sweden Se compounds: 100 



m. / /,u < i mud, i in i uriiidLion : 

- U.S. TLV of 200 ug/m 3 for Se compounds is adopted to 
prevent systemic effects and minimize irritation of 
eyes and resDirator" tract., 

- Soviet TLV (1959) 100 ug/m 



IV COMMENTS 

- used in electronics industry, photographic industry, 
and in glass manufacture 

- added to stainless steel and copper alloys to increase 
machinabi 1 i ty 



r//) 



SODIUM CYANIDE 
I PROPERTIES 

Physical State (ambient temp.) - s 

Vapour Pressure (25°C) - 1 mm Hg (a 817 C 

Chemical Formula - Na CN 

Molecular Weight - ^'® 

Boiling Point - 1496 C 

Melting Point - 563 < 7 C 

Solubil ity in Water - 
Additional Information - 



Soluble 



- white, crystalline powder 

- slightly soluble in alcohol 

- aqueous solutions strongly alkaline; decomposes rapidly on 
standing 



II HEALTH EFFECTS (see Toxic Hazard Rating Code): 

Inhalation Irritant 
Acute Local - 
Acute Systemic - 
Chronic Local - 
Chronic Systemic - 



Additional Information - 

- non-toxic systemically 

- prolonged, low-level exposure may cause loss of appetite 
weakness, nausea, and symptoms of irritation of upper respiratory 
tract and eyes. 



/ 



SODIUM CYANIDE (2) 
1 1 1 OCCUPATIONAL AND ENVIRONMENTAL AIR STANDARDS : 

A . Ontario Environmental Air Standards : 
Point of Impingement (half-hour average) - 

Average Concentration over 2-1 hours - 

B. Ontario Occupational Health Guidelines: 

■ 

Threshold Limit Value - 
(Over 3 Hours) - 

C . Occupational St a ndards (TLV) Elsewhere : 
West Germany 

Sweden 





- U.S. Occupational Standard: 5000 ug/m (time weighted average) 



IV COMMENTS 



- used in extraction of gold and silver from ores 

- used in electroplating and treatment of metals 

- used in production of hydrocyanic acid 

- used in manufacture of pigments, dyes, insecticides 



SODIUM FLUORIDE 
I PROPERTIES 

Physical State (ambient temp.) - S 

Vapour Pressure (25°C) - 1 mm Hg at 1077 C 

Chemical Formula - Na ^ 

Molecular Weight - 42 -° 

Boiling Point - 170 ° c 

Melting Point - " 3 c 

Solubility in Water - Soluble 

Additional Information - 

- Synonym: Villiaumite 

- Clear, lustrous crystals or white powder 



II HE ALTH EFFECTS (see Toxic Hazard Rating Code): 

Inhalation Irritant 
Acute Local - 3 

Acute Systemic - 3 

Chrcnic Local - 1 

Chronic Systemic - 3 



Additional Information - 

- highly toxic by inhalation or ingestion 

- strong irritant to tissue 
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SODIUM FLUORIDE (2) 
1 1 1 OCCUPATIONAL AND ENVIRONMENTAL AIR STANDARDS : 

A. Ontario Environmental Air Standards: 



Total Fluorides 



3 



Point of Impingement (half-hour average) - ..._ „_* n _ ,3 

J y (APR-OCT) 8.6 ug/m:: 

(OCT-APR) 17.2 ug/m J 

Average Concentration over 24 hours - , . 3 

(APR-OCT) 1 .72 ug/m 

(OCT-APR) 3.44 ug/m 

B. Ontario Occupational Health Guidelines : 

Threshold Limit Value - 
(Over 3 Hours) - 

C . Occupational Standards (TLV) Els ewhere: 
West Germany 

Sweden 

r- n U i t. J — r "I r , #_ ,■-.•.-. 

: / . injui Mini" 1 Lin U ' rug t, 1 un . 

3 
- U.S. Occupational Standard: 5500 ug/m 

(time weighted average) 



IV COMMENTS 



- Used in fluoridation of water supplies, treatment of steel, 
wood preservative, insecticide, rodenticide, electroplating, 
chemical cleaning, glass manufacture. 
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STYRENE MONOMER 
I PROPERTIES 



Physical State (ambient temp.) - L 

Vapour Pressure (25°C) - 7 - 21 

Chemical Formula - CgH^CHCH^ 

Molecular Weight - 104 - 1 

Roiling Point - 146 c 

Melting Point - " 31 c 
Solubility in Water - 
Additional Information - 



Insoluble 



- Synonyms: Phenyl Ethylene, Vinyl benzene, Cinnamene 

- Colorless Liquid: penetrating aromatic odor 

- Soluble in alcohol and ether 

- Readily undergoes polymerization when heated or exposed to light 



II HEALTH EFFECTS (see Toxic Hazard Rating Code): 

Inhalation Irritant 
Acute Local - 2 

Acute Systemic - 2 

Chronic Local - 
Chronic Systemic - 2 

Additional Information - 

- can cause irritation and injury to eyes at vapor concentrations 
greater than 200 ppm 

- toxic effects usually transient 

- narcotic at high concentrations 

- symptoms of "styrene sickness", after exposure to vapor or 
mist, include headache, fatigue, depression, stupor, and 
incoordination. 



' . J 



STYRENE MONOMER (2) 
1 1 1 OCCUPATIONAL AflD ENVIRQ.WNTA1. AIR STANDARDS : 

A . Ontario Environmental Air Standards : 

Point of Impingement (half-hour average) - Tentative Design 

Standard: 400 ug/m 3 

Average Concentration over 24 hours - 

B . Ontario Occupational Health Guidelines : 

Threshold Limit Value - 100 ppm; 420000 ug/m 

(Over 3 Hours) - 

C. Occupational Standards, (TLV) Elsewhere,: -* v 
' -fppnr} -fug/m J ) 

West Germany 100 420000 

Sweden 50 21000 ° 



-U.S. TLV of 100 ppm is set on basis of human response 
- American National Standards Institute TLV: 100 ppm 
-U.S. OCCUPATIONAL STANDARD 

Time Weighted Average: 100 ppm 

Ceiling Value: 200 ppm 

Peak Value; 600 ppm (5 min/3 hours) 



IV COMMENTS 



- important intermediate in chemical synthesis. 
Widely used in manufacture of plastics, synthetic 
rubber, and resins. 



SULFURIC ACID 
I PRO PERTI ES 

Physical State (ambient temp.) - L 

Vapour Pressure (25°C) - -000160 mm Hg 

Chemical Formula - H 2 S0 4 

Molecular Weight - 98.08 _ 



338 C 
10.36 C 



Boiling. Point - 
Melting Point - 
Solubility in Water- Very Soluble 

Additional Information - 



II HEALTH EFFECTS (see To*ic Hazard Rating Code): 

Inhalation Irritant 



Acute Local - 
Acute Systemic - 
Chronic Local - 
Chronic Systemic - 

Additional Information - 



3 



- prolonged inhalation may cause chronic bronchitis. Severe exposure 

- fumes and mists cause coughing and irritation of mucous membranes 



of eyes and upper respiratory tract 
- frequent skin contact causes dermatitis 



SULFURIC ACID (2) 

I i I OCCUPATIONAL AND ENVIRON M ENTAL AlK STANDARDS : 

A . Ontario Environmental Air Standards : 

3 
Point of Impingement (half-hour average) - 10 ° u< l/ m 

Average Concentration over M hours - 

B . Ontario Occupational Health Guidelines : 

Threshold Limit Value - 100 ° u ^ m 

(Over 8 Hours) - 

C . Occupational Standards (TLV) Elsewhere : 

ug/m 
West Germany "ToOfT 



Sweden 



1000 



7) .".II4-. ----■» T - JP~ ... -Ju-J . 

</ , M'lWI i, llllllll HII Wl 1'1'll.lWM. 



-U.S. TLV of 1000 ug/m 3 is adopted to prevent irritation of 

respiratory passages and injury' to teeth 
- Soviet and Czechoslovokia TLV 1000 ug/m3 



IV COMMENTS 



- about 42% used in manufacture of phosphate fertilizers, and 
9% used in petroleum refining 

- other uses include manufacture of (NH4)2 SO4 (6%), pigments 
(5%), explosives (3%) 

- used in manufacturing of alcohol (22), steel picklinn (2%) 
uranium processing (2%) , copper ore leaching (2%) 

- for miscellaneous chemicals and various other uses (24%) 



•;. 
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TELLURIUM AND TELLURIUM COMPOUNDS 



I PROPERTIES 



Compound 



Formula 



Tel lurium 






Te 


Dioxide 






Te0 2 


Hexafluoride 






TeF 6 


Tellurites 


e 


9< 


Na 2 Te0 3 


Hydride 






H 2 Te 



Mol 
wt 



V.P 



St. 



127.6 S 

159.6 S 

241.6 G 

221.58 S 

129.62 G 



B.P. 


M.P, 


Sol 
In 


C 


C 


H 2 


990 


450 


INSOL 


1245 


733 


INSOL 




-37.6 


SL.SOI 
SL.SOl 


-2.2 


-48.9 


V.SOl 



H 



HEAL Pi EfFECTS (see Toxic Hazard Rating Code): 



Inhalation 



irritant 



Acute Local - 

Acuto Systemic - 2 

Chronic Local - 

Chronic Systemic - 2 

Addi tion-il Information - 

- relatively low toxicity. Exposure leads to garlic like odor 
being imparted to breath, sweat. 

- heavy exposures may result in headache, drowsiness, metallic 
taste, loss of appetite, nausea. Large doses can be fatal. 

- the gaseous hexafluoride is highly toxic* as is the unstable 
hydrogen telluride 



/ ' ; 



TELLURIUM AND TELLURIUM COMPOUNDS (2) 
III OCCUPATIONAL AND ENVIRONMENTAL AIR STANDARDS: 



A . Ontario Environmental Air Standards : 

Tentative Standard: 

Point of Impingement (half-hour average) - Tellurium: 30 ug/m 

(all compounds as Te) 

Average Concentration over 24 hours - 



B . Ontario Occupational Health Guidelines : 

Threshold Limit Value - Tellurium: 100 ug/m 

(Over 8 Hours) - Tellurium Hexafluoride: 0.02 ppm 

200 ug/m 3 

C . Occupational Standards (TLV) Elsewhere : 
West Germany Tellurium: 100 un/m 3 

Sweden 

•j . /vein i cion*l information : 
- Soviet TLV (1967) for Tellurium: 10 uq/m 3 



IV COMMENTS 



- used as an additive to metals: lead, steels, copper 

- used in rubber vulcanization: added to glass and ceramics as a 
coloring agent 

- used in electronics industry 
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TETRACHLOROETHYLENE 

I PROPERTIES 



Physical State (ambient temp.) - 
Vapour Pressure (25°C) - 
Chemical Formula - 
Molecular Weight - 
Boil ing Point - 
Mel ting Point - 
Solubility in Water - 
Additional Information - 



17.8 mm Hg 

cci 2 cci 2 

165.8 
121.2 C 
-23.4 C 
Insoluble 



- Synonym: perchloroethylene, carbon dichloride 

- colourless liquid 

- odour like chloroform 

- extremely stable chemically 

- miscible with alcohol, ether and oils 



II 



H EALTH EFFECTS (see Toxic Hazard Rating Code): 



Inhalation 
Acute Local - 

Acute Systemic - 2 

Chronic Local - • 
Chronic Systemic - 2 

Additional Information - 

- irritant to eyes, skin and respiratory tract 

- moderately toxic by skin absorption 

- anesthesic affect upon the nervous system 

- ingestion may cause damage to the gastrointestinal tract 

- subject of current OSHA carcinogenesis inquiry 



Irritant 



t* * 



in 



TETRACHLOROETHYLENE (2) 

OCCUPATIONAL AND ENVIRONMENTAL AIR STANDARDS: 



A. Ontario Environmental Air Standards: 



Point of Impingement (half-hour average) - 



Averaoe Concentration over 24 hours - 



B. Ontario Occupational Health Guidelines: 



Threshold Limit Value - 
(Over 8 Hours) - 

C . Occupational Standards (TLV) ] Isev/here : 
West Germany 



TppmJ 



100 ppm; 670000 ug/m* 



(ug/m 3 ) 



Sweden 



100 



30 



670U00 



200000 



D. Additional Information: 



- Soviet TLV(1967) 


7 pom 


- Czechoslovakia TLV(1969) 


37oDm 


- American National Standards 




Institute TLV(1967) 


lOOopm 


-U.S. Occuoational Standards 




Time Weighted Average: 


lOOoom 


Ceiling value: 


200pom 


Peak value: 


300ppm (5 min/3hours) 



IV 



COMMENT S 

- dry cleaning solvent 

- vapour-degreasing solvent 

- drying agent for metals 
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TITANIUM DIOXIDE 
I PROPERTIES 

Physical State (ambient temp.) - s 

Vapour Pressure (25°C) - 

Chemical Formula - Tl0 2 

Molecular Weight - 79 -90 

Boiling Point - 

Melting Point - 1860 C (decomposes) 

Solubility in Water - Insoluble 

Additional Information - 

- Synonyms: Titanic Anhydride; Titanic Acid Anhydride; 
Titanic Oxide; Titanium White; Rutile 

- white to black powder depending on purity 



II HEALTH EFFECTS (see Toxic Hazard Rating Code): 

Inhalation Irritant 
Acute Local - 
Acute Systemic - 
Chronic Local - 
Chronic Systemic - 

Additional Information - 

- Generally regarded as a nuisance dust 

- very high concentrations may cause irritation of the 
respiratory tract 
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TITANIUM DIOXIDE (2) 
III OCCUPATIONAL AND ENVIRONMENTAL AIR STANDARDS : 

A. Ontario Environmental Air Standards : 

Point of Impingement (half-hour average) - Titanium Compounds 

100 ug/m 3 (as Ti ) 

Average Concentration over 24 hours - 

B. Ontario Occupational Health Guidelines : 

Threshold Limit Value - 10000 ug/m 3 

(Over 8 Hours) - 

C. Occupational Standards (TLV) Elsewhere : 
West Germany 

Sweden 

D. Additional Information: 



IV COMMENTS 



TiO ? is the principal white pigment of commerce. Consumption 
is as follows (with percentages of total production): 



Paints 


60% 


Paper 


14% 


Plastics 


12% 


Printing 




Inks 





- remaining uses include rubber, ceramics, and textiles. 



TOLUENE 
I PROPERTIES 



Physical State (ambient temp.) - 

Vapour Pressure (25 C) - 

Chemical Formula - 

Molecular Weight - 

Boiling Point - 

Meltinq Point - 

Solubility in Viator - 

Additional Information - 

- Synonyms: Methyl benzene , Phenylmethane, Toluol 

- Colorless liquid; benzene-like odor 

- Soluble in alcohol, ether, chloroform and many organic 
liquids 

- Chemically, behaves much like benzene 



L 




26.8 mm 


Hg 


CH 3 C 6 H 5 




92.15 




110.7 C 




-94.5 C 




Insolubl 


e 



II HEALTH EFFECTS (see Toxic Hazard Rating Code): 

Inhalation Irritant 
Acute Local - 1 

Acute Systemic - 2 

Chronic Local - ' 

Chronic Systemic - 2 



Additional Information - 

- narcotic in high concentrations 

- chronic, low-level exposures may cause anemia. However much 
less toxic than benzene. No bone marrow injury as with benzene 



TOLUENL (2) 
1 1 1 OCCUPATlO' lfll . AND ft IVJ'-i ONMrrifAI. AIR STANDARDS : 

A . On ta r io Fnv ir o n men t al Air Standards : 

3 

Point of Impingement (half-hour average) - 2000 ug/m 

•Mgo Concert ml Ion oyer 21 hours - 

R . n ntari o Occ upational Hea l t h Guidelines : 

Threshold Limit Value - (skin) 100 ppm; 375000 ug/m 3 
(river 8 Hours) - 

c • Occupati onal S tan cjarrfs ( TLV] El sev/here : ^ 

(ppm) (ug/m J_ 
West Germany (skin) m 75{}QOQ 

Sweden (skin) 100 375000 



- U.S. TLV of 100 ppm is set on basis of irritative and narcotic 
effects observed in workers exposed at concentrations of 200 ppm 
or higher. 

- Soviet TLV (1967) 14 ppm 

- Czechoslovokia TLV (1969) 50 ppm 

- American National Standards Institute' TLV (1967) 200 ppm 

- U.S. Occupational Standard, time weighted average: 200 ppm 
Ceiling Value 300 ppm 

Peak Value: 500 ppm (10 min.) 



N COKricKTS 



- about 50% is used as source of benzene 

- used in synthesis of several organic compounds 

- used in manufacture of phenol 

- used as a solvent for many organic compounds 



TOLUENE -2,4 - DIISOCYANATE 
I PROPERTIES 

Physical State (ambient temp.) - L 

Vapour Pressure (25°C) - 0.01 mm Hg at 20 C 

Chemical Formula - CH 3 C 6 H 3 ( NC0 ^2 

Molecular Weight - 174.16 

Boiling Point - 251 C 

Melting Point - 20 c 

Solubility in Water - Reacts with water - 

Additional Information - 

- Synonyms: TDI; 2,4 - Toly/ene Diisocyanate, meta-tolylene diisocyanate 

- clear, faintly yellow liquid * darkens on exposure to sunlight 

- sharp, pungent odor 

- reacts with water producing C0« 

- soluble in ether, acetone, and other organic solvents. 



II HEALTH EFFECTS (see Toxic Hazard Rating Code): 

Inhalation Irritant 
Acute Local - 3 

Acute Systemic - 3 

Chronic Local - 3 

Chronic Systemic - 

Additional Information - 

- highly toxic by ingestion and inhalation 

- particularly irritating to eyes. Also Irritating to skin and 
respiratory tract 

- capable of producing severe dermatitis. Also severe bronchial 

spasms . 



TOLUENE -2,4 - DIISOCYANATE (2) 
III OCCUPATIONAL AND ENVIRONMENTAL AIR STANDARDS: 



A. Ontario Environmental Air Standards : 

Point of Impingement (half-hour average) - 1.0 ug/m 

Average Concentration over 24 hours - 

B. Ontario Occupational Health Guidelines : 

Threshold Limit Value -(ceilina)0.02 ppm; 120 ug/m 
(Over 8 Hcurs) - 

C. Occupational Standards (TLV) Elsewhere : ~ 

(ppm) (ug/m ) 

West Germany( ceiling) Q Q2 140 



Sweden (ceiling) 0.01 70 



0, Addition?.! Information: 



- Soviet TLV (1967) 0.07 ppm 



IV COMMENTS 



- used in the manufacture of polyurethane foams and other 
elastomers 



n 



1,1,1 - trichloroethane 

properties 

Physical State (ambient temp.) - 
Vapour Pressure (25 C) - 
Chemical Formula - 
Molecular Height - 
Roil inq. Point - 
Melt inq Point - 
Solubility in Water - 
Additional Information - 



120 mm Hg 

CH 3 CCI 3 

133.4 

74.1 C 
- 32.5 C 
Insoluble 



- Synonyms: * - trichloroethane, methyl chloroform 

- colourless liquid 

- soluble in alcohol, benzene, and acetone 



HEALTH EFFECTS (see Toxic Hazard Rating Code): 



Inhalation 



Acute Local - 
Acute Systemic - 
Chronic Local - 
Chronic Systemic - 



Irri tant 

1 



Additional Information - 

- narcotic effect in high concentration 

- less toxic than carbon tetrachloride 

- subiect of current OSHA carcinogenesis inquiry 



1,1,1 - Trichloroethane (2) 

1 1 1 OCCUPATIONAL Allp EMVTRnrjMFMTAL ATR STANDARDS : 

A. Ontario Environmental Air Standards : 

Point of Impingement (half-hour average) - 

Average Concentration over 24 hours - 

6. Ontario Occupational Health Guidelines : 

Threshold Limit Value - 350 ppm; 1,900,000 uq/m 3 
(Over 3 Hours) - 

C . Occupational Standards (TLV) Elsewhere : 

(ppm) (ug/m ) 
West Germany 200 1 ,080,000 



Sweden 100 540,000 



D. Additional Information: 



IV COMMENTS 



- solvent for cleaning precision instruments 

- aerosol propellant 

- metal degreasing 

- pesticide 



TRICHLG&OETHYLENl 
I [Mtf)PETTJ£S 



Phys l co 1 State (ambient temp.) - L 

Vapour Pressure (25®C) - 7 2.4 mm Hg 

Chemical Formula - CHC1 CC1 2 

Molecular ',feig>.t - 131 .4 

Roil inn Point - 87 . 1 C 

Melting Point - ~ 73 C 

Sol uhi 1 i ty in Water - Slightly Soluble 

Additional Information - 

- Synonyms: Ethylene or Ethinyl Trichloride 

- Colorless, heavy, mobile liquid; chloroform-like odor 

- miscible with common organic liquids 



II HEAL TH EFFECTS (see Toxic Hazard Rating Code): 

Inha lation Irritant 
Acute Local - 1 

Acute Systemic - 3 

Chronic Local - 1 

Ch/onic Systemic - 1 



additional Information - 

- inhalation of high concentrations causes narcosis and anesthesia 
Death following severe exposure is attributed to cardiac failure 

- prolonged inhalation of moderate concentrations causes headaches 
and drowsiness 

~ possibly some damage to liver and other organs. 

- subject of current OSHA carcinogenic inquiry 

- found to be carcinogenic in some animal experiments 

- subject of current OSHA carcinogenesis inquiry 



TRICHLOROETHYLENE (2) 

in (v.ci;? >,niONAL Au~n ENVTRor-ir -;t At. air stan dards: 

A . Ontario fnvironmcnta l A ir St andards: 

3 

Point of Impingement (half-hour average) - 85000 ug/m 

Avar^c Concentration over 24 hours - 

fr- Ontario Occupation al M-:a1 th tiu idel i nes : 

Threshold Limit Value - 100 ppm; 535000 ug/m 



(Over 8 Hours) - 

aTVdards 

(ppm)"" ~(ug/m J ) 



c • n ' : '~ '.P*' 1 * i^n al Standard -^ (T' V) E lsewhorej 



West Gemany 50 260QOf / 

Swe den 30 160000 






- U.S. TLV of 100 ppm is set on basis of human response 

- Soviet TLV (1967) 2 ppm 

- Czechoslovakia TLV (1969) 45 ppm 

- American National Standards Institute TLV (1967) 100 ppm 
-U.S. Occupational Standard: time weighted average 100 ppm 

Ceiling Value: 200 ppm 

Peak Value: 300 ppm (5 min/2hour) 



- About 95% is used as solvent in vapor degreasing applications 

- Also used as extraction solvent for fats, oils, waxes, in dry 
cleaning operations, organic compound synthesis, and as an 
anaesthetic. 



VANADIUM AND VANADIUM COMPOUNDS 
I PROPERTIES 



Compound 


Formula 


Mol. 
wt. 


P 

St. 

, 1 


V.P. 


B.P. 

C 


M.P. 
C 


Sol 
In 

H 2 

i.i 


Vanadium 


V 




50.94 S 




3000 


1717 


INSOL. 


Pentoxide 


V 2°5 




181.90 S 




dec o^j> 
1750 


690 


SOL. 


Trioxide 


V 2°3 




149.90 S 






1940 


INSOL.. 



n 



iir 



"ALTU EFFFCTS (see Toxic Hazard Rating Code): 



Acute Local - 
Acute Systemic - 
Chronic Local - 
Chronic Systemic - 



Inhalation 



Irritant 



Additional Information - 

Vanadium compounds act as irritants to eyes and respiratory tract 
Pentavalent compounds (V2O5, vanadates) are more toxic than other 

forms 

inhalation of V2O5 affects the respiratory passaqes. Tracheitis, 

bronchitis, emphysema, pulmonary edema, and bronchial pneumonia may 

occur. 



VANADIUM AND VANADIUM COMPOUNDS (2) 
III OCCUPATIONAL AND ENVIRONMENTAL AIR STAffOARDS 



A. Ontario Environmental Air Standards : 

all forms: 5.0 ug/m^ 
Point of Impingement (half-hour average) - ^ as ' 

Average Concentration over 24 hours - *.0 ug/m 

R . Ontario Occupational Health Guidelines : 

Thrashold Limit Value - Vanadium Pentoxide (as V] 

, Dust: 500 ug/m 3 

(Over 8 Hours) - p ume: 50 ug / m 3 

C . Occupational Standards (TLV) Elsewhere : 

Vanadium Pentoxide ug/m 

West Germany D(jst . 5Q0 

Fume: 100 

Sweden Dust: 500 

Fume: 50 

. AHrlit-innal Infnrmatiniv 



IV COMMENTS 



- Consumption of vanadium is largely in form of Ferrovanadium 
for manufacture of steels. 



VINYL ACETATE MONOMER 
PROPERTIES 

Physical State (ambient temp.) - i_ 

Vapour Pressure (25°C) - 107.5 mm Hg 

Chemical Formula - CH 3 C00CHCH 2 

Molecular Weight - 86.1 

3oiling Point - 73 C 

Melting Point - -100 C 

Solubility in Water - Insoluble 

Additional Information - 

- colorless mobile liquid. Polymerizes to colorless, transparent, 
solid on exposure to light 

- Soluble in most organic solvents, including chlorinated solvents 

- Usually contains an inhibitor such as hydroquinone 



II HEALTH E FFECTS (see Toxic Hazard Rating Code): 

Inhalation Irritant 
Acute Local - 1 

Acute Systemic - 1 

Chronic Local - 1 

Chronic Systemic - 

Additional Information - 

- skin and eye irritant. Can cause allergic response in skin 

- high concentrations may be narcotic 

- from industrial experience, prolonged exposures to low 
concentrations (5-10 ppm) do not produce chronic effects 

- animal experiments show low toxicity 



VINYL ACETATE MONOMER (2) 
III OCCUPATIONAL AND ENVIRONMENTAL AIR STANDARDS : 

A. Ontario Environmental Air Standards : 
Point of Impingement (half-hour average) - 

Average Concentration over 24 hours - 

B. Ontario Occupational Health Guidelines : 

Threshold Limit Value - 10 ppm; 30000 ug/m 3 

(Over Hours) - 

C. Oc cupational Standards (TLV) Elsewhere : 3 

(ppm) (ug/nr) 

West Germany }Q 30m 

Sweden 



IV COMMENTS 

- raw material for polyvinyl acetate 



VINYLIDENE CHLORIDE 
I PROPERTIES 



Physical State (ambient temp.) - L 

Vapour Pressure (25°C) - 630 mm Hg 

Chemical Formula - CH«CClo 

Molecular Weight - 97.0 

Boiling. Point - 31 .6 C 

Melting Point - -122 C 

Solubility in Water - Insoluble 
Additional Information - 

- Synonyms: 1 ,1-Dichloroethylene 

- Colorless, volatile liquid. Mild, sweet odor 

- Soluble in organic solvents 



fl HEALTH EFFECTS (see Toxic Hazard Rating Code): 

Inhalation Irritant 
Acute Local - 
Acute Systemic - 
Chronic Local - 
Chronic Systemic - 

Additional Information - 

- irritant to skin and mucous membranes 

- narcotic in high concentrations 

- has caused liver and kidney injury in experimental animals 
- subject of current OSHA carcinogenesis inquiry 



VINYLIDINE CHLORIDE (2) 
1 1 1 OCCUPATIONAL AND ENVIRONMENTAL AIR STANDARDS : 

A. Ontario Environmental Air Standards : 

Point of Impingement (half-hour average) - 26,000 ug/m 

Average Concentration over 24 hours - 

B. Ontario Occupational Health Guidelines : 

Threshold Limit Value - 10 ppm; 40,000 ug/m 3 

(Over 8 Hours) - 

C . Occupational Standards (TLV) Elsewhere : 
West Germany 

Sweden 



IV COMMENTS 



- intermediate in production of vinyl idene polymer plastics 
(Saran, Velon) 

- Also used in adhesives. Component of synthetic fibers. 



XYLENES 



PROPERTIES 

Physical Stats (ambient temp.) - 
Vapour Pressure (25°C) - mm H 9 
Chemical Formula - 
Molecular Weight - 
Roiling Point - 
Meltinq Point - 
Solubil i ty in Water - 
Additional Information - 



meta 



ortho 







Liquid 




8.04 




6.55 


8.55 


C 6 H 4 


(CH 


I>2 

106.2 




139 C 




144 C 


138 C 


-47.9 C 




-25.2 C 
Insoluble 


13.3 C 



- Synonyms: m- , 0-, p-xylol 

- Colorless liquid or white crystalline solid 

- Soluble in alcohol, ether, and many organic solvents 

- Commercial xylene is a mixture of 3 isomers. Meta and para 
form usually predominate 



II 



HEALTH EFFECTS (see Toxic Hazard Rating Code): 



Inhalation 



Acute Local - 
Acute Systemic - 
Chronic t.ocil - 
Chronic Systemic - 



Irritant 



kki'itional Information - 

- may be narcotic at hi qh concentrations. High concentrations 
(200 ppm) also cause irritation to eyes, nose, and throat 

- gastrointestinal, neurological disturbances, injury to heart, 
liver, kidneys, nervous system found among xylene workers. 
But chronic toxicity not well-defined due to benzene as an 
impurity in commercial xylene. Xylene is less toxic than 
benzene. 



XYLENES (2) 

1 1 1 OCCUPATIONAL AND ENVIRONMENTAL AIR STANDARDS : 

A . Ontario Environmental Air Standards : 

Point of Impingement (half-hour average) - 2300 ug/m 

Average Concentration over 24 hours - 

B. Ontario Occupational Health Guidelines : 

Threshold Limit Value - (skin) 100 ppm; 435000 ug/m 3 
(Over 3 Hours) - 

C. Occupational Standards (TLV) Elsewhere: „ % 

(ppmr (UQ/m3) 

West Germany ( s k1n) 200 870,000 
Sweden (skin) 100 435,000 



MW«J I I.IIMK1 | 1IIHMMH1L !i;ll, 



-U.S. TLV of 100 ppm is adopted to prevent irritant and 

narcotic effects 
• Soviet TLV (1967) 11 ppm 

- Czechoslovakia TLV (1969) 45 ppm 

- American National Standards Institute TLV(1970) 100 ppm 



IV COMMENTS 



- used in synthesis of organic chemicals. Also in manufacture 
of pesticides, dyes, pharmaceuticals, 

- used in non-leaded automobile fuels 

- used as solvent for resins, enamels etc. 



XYLENES 
I PROPERTIED 



meta ortho 



para 



Physical State (ambient temp.) - 

/oc°r\ mm Hq 
Vapour Pressure (25 C) - 

Chemical Formula - 

Molecular Weight - 

Roiling Point - 

Melting Point - 

Solubility in Water - 

Additional Information - 



Liquid 
8.04 6.55 8.55 
C 6 H 4 (CH 3 ) 2 

106.2 
139 C 144 C 138 C 
.47.9 C -25.2 C 13.3 C 
Insoluble 



-Synonyms: m-, o-, p-xylol 

- Colorless liquid or white crystalline solid 

- So ub e in alcohol, ether, and many organic solvents 

- Commercial xylene is a mixture of 3 isomers. Meta and para 
form usually predominate 



II HEALTH EFFECTS (see Toxic Hazard Rating Code): 

Inhalation Irritant 

Acute Local - 

Acute Systemic - 2 

Chronic Local - 

Chronic Systemic - 2 

Additional Information - 

- may be narcotic at high concentrations. High concentrfions 
f?nn nnm^ also cause irritation to eyes, nose, and tnroat 

- {^trSfel"." neurologlc.1 disturbances Injur, ^ he.rt. 
liver kidneys, nervous system found among xylene worKers. 
But chronfc toxicity not well-defined due to benzene as an 
impurity in commercial xylene. Xylene is less toxic than 
benzene. 



XYLENES (2) 

1 1 1 OCCUPATIONAL AND ENVIRONMENTAL AIR STANDARDS : 

A . Ontario Environmental Air Standards : 

Point of Impingement (half-hour average) - 2300 ug/m 

Average Concentration over 24 hours - 



B . Ontario Occupational Health Guidelines : 

Threshold Limit Value - (skin) 100 ppm; 435000 ug/m 3 
(Over 3 Hours) - 



C. Occupational Standards 



(TLV) Elsewhere : .. 
"(ppm) ^Wm3) 



West Germany (skin) 200 870,000 
Sweden (skin) 100 435,000 



-U.S. TLV of 100 ppm is adopted to prevent irritant and 
narcotic effects 

- Soviet TLV (1967) 11 ppm 

- Czechoslovokia TLV (1969) 45 ppm 

- American National Standards Institute TLV(t970) 100 ppm 



IV COMMENTS 



- used in synthesis of organic chemicals. Also in manufacture 
of pesticides, dyes, pharmaceuticals, 

- used in non-leaded automobile fuels 

- used as solvent for resins, enamels etc. 



ZINC AND ZINC COMPOUNDS 
I PROPERTIES 



Compound 



Formula 



Zinc 
Acetate 

Ammonium Bisulphite 

Ammonium Chloride 

Chloride 

Chromate 

Di butyl di thic- 
carbamate 

Diethyl " 
Dust 

2-Ethylhexoate 
Hydrosulphite 

Isodecanoate 



Hoi 
wt 



Zn 
Zn(C 2 H302)2 



ZnCl 



2 

ZnCrO 



ZnfSC(S)N(C 4 H 9 ) 2 ] 2 

Zn[S<f(S)N(C 2 H 5 )2]2 
Zn 



ZnS0 3 .2H 2 



Zn(C 12 H 23 2 ) 2 



Lignosulphonates 
Mercaptobenzothiazole 

Naphthenates Zn ( C 6 H 5 C00) 2 

Neodecanoate 

Nitrate, trihydrate Zn(N0 3 ) ? ..3HoO 



Oxide 

Peroxide 

Selenide 

Stearate 

Sulphate 

Tallate 



ZnO 

Zn0 2 . 1/2 H 2 

ZnSe 

Zn(C ]8 H 35 C 2 ) 

ZnSO, 



P V.P 

St. 



65.37 S 
183.46 S 



136.28 S 
181.36 S 

474.2 S 

361.9 

65.37 S 

181.46 S 
464.00 S 



319.7 

243.43 
81.37 
106.38 
144.33 
632.33 
161.43 



B.P 

C 



Sol 
In 

H 2 



907 419 
decomp. V.SOL 
200 



732 283 V. SOL 
INSOL. 

104 



907 419.4 INSOL 



dissoc. 
200 



SOL. 



128 SL.SOL 



45.5 V.SOL. 

1975 SL.SOL 

DISSOC 

> 1100 INSOL. 

130 INSC 

dissoc. 



600 



SOL 



Salt of tall oil mixture of rosin acids and fatty acids. 



ZINC AND ZINC COMPOUNDS (2) 
II HEALTH EFFECTS (see Toxic Hazard Rating Code): 

In ha 1 at ion I r r it a n t 

Acute Local - 

Acute Systemic - 
Chronic Local - 
Chronic Systemic - 

Additional Information - 

- inhalation of zinc oxide fume may cause metal fume fever. But 
quick recovery generally occurs 

- zinc chloride fume can cause damage to mucous membranes of 
respiratory tract. Inhalation may produce severe pneumonitis. 
It is caustic and can cause ulceration of skin 

- several zinc compounds are suspected carcinogens (Dibutyl and Dimethyldith^ 
ocarbonate, chromate pigments) 



III OCCUPATIONAL AfID ENVIRONMENTAL AIR STANDARDS: 



A . O ntario Environmental Air Standards : 

Point of Impingement (half-hour average) - all forms: 100 ug/m 3 

fas Zn) 

Average Concentration over 24 hours - 



B . Ontario Occupational Health Guidelines : 

Threshold Limit Value - Zinc chloride fume: 1000 ug/m ~ 

Zinc oxide fume: 5000 ug/m 
(Over Hours) - zinc Stearate: 10000 ug/m J 

C . Occupational Standards (TLV) Elsewhere : 3 

ug/m 
West Germany Zinc Oxide Fume: 5000 



Sweden Zinc Oxide Fume: 5000 

Zinc Chloride Fume: 1000 



D. Ad d 1 1 i o n a 1 I n f o r m a 1 1 o n : . , 

- Soviet TLV (1967) and Czechoslovakia TLV(1969) for ZnO 
fume: 5000 ug/m 5 



05 . 06 Explanatory Notes for Hazardous S u bstances Handbook 

Section 5.01 
Hazardous Substa n ces List 

All substances on the Hazardous Substances List (HASL) are considered capable 
of adversely affecting human health when encountered in the atmospheric environ- 
ment at low to moderate dose levels (expected environmental doses). 

Changes in the Hazardous Substances List will be communicated periodically to 
all parties on this report's mailing list. These communications will probably 
be in the form of revised pages which are to be Inserted in the Handbook (sections 
05.01) to replace outdated versions of the HASL. All changes in HASL will be 
dated. 

C ategory A Compounds : 

The substances in this category are judged capable of causing irreversible 

acute response or chronic illness as a result of a single or brief exposure 

to a relatively small quantity (low dose). These substances should be considered 

of highest priority. 

Category B Compounds : 

The substances in this category are considered capable of causing chronic health 
effects as a result of exposure to a low concentration (typical of environmental 
exposure) over a long period of time. These substances should be considered 
high priority. 

Carcinogens : 

This subgroup within Category B consists of substances which are officially recog- 
nized by the U.S. Occupational Safety and Health Administration (OSHA) to be 
carcinogenic in man. 
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Category C Compounds : 

The substances in this category have moderate to high acute (single or brief 
large dose) inhalation toxicity, but low chronic inhalation toxicity or short 
atmospheric persistence. 

Section 05. 02 
Chemical Usage Identified by Industrial Sector 

The Industrial Sector Table is drawn up from a 1974 Environment Canada report 
prepared by James F. MacLaren Limited (Reference 2 of section 05.05). The 
usage data is up-to-date information (1970) obtained from Statistics Canada 
reports. A number of compounds have been added to include all substances on 
HASL as well as a few related compounds. 

Section 05.03 
Hazardous Substances Dat a Base Compilation 

The Data Base Table is taken in its entirety from the 1976 ARB report prepared 
by James F. MacLaren Limited (Reference 1 of section 05.05). It contains toxi- 
city data and general information on some 2500 industrial chemicals known or 
supposed to be used in Ontario. The usage data is up-to-date information (1970) 
obtained from Statistics Canada reports. This table was the starting point from 
which HASL was drawn up. 

The references listed at the beginning of this section indicate the literature 
sources used in compiling the Data Base Table. 

Section 05 .04 
Ongoing Priority Substances 

This section contains brief summaries on "common" or well-known pollutants 

which are currently under investigation by the Technology Development and Appraisal 

Section of ARB. Detailed emission inventory data have been gathered or are in 
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the process of being gathered. In some cases, detailed reports have been 
publ ished. 

Each summary is self-contained; each summary has its own list of references. 
The summaries are in alphabetical order and they are not numbered. With this 
format, additional summaries on other substances could be added periodically. 

Section 05.05 
Hazardous Substances Data Sheet s 

The references listed at the beginning of this section indicate the literature 
sources used in compiling the Data Sheets. The references are grouped under 
the appropriate sections of the Data Sheets. 

The Data Sheets are in alphabetical order. The individual pages are not numbered. 
With this format, additional Data Sheets on other substances could be added 
periodically. 

I Properties : 

All temperatures are given in degrees centigrade. Vapor pressures (V.P.) are 
given in millimeters (mm) of Hg. Unless otherwise specified, vapor pressures 
are values at 25 C. 

Wherever possible, a description is given of the characteristic odor of substances 
More quantitative odor information is given in the Data Base Table (Section 05.03) 
for a number of substances, in terms of odor threshold values. It should be 
noted that the values which are quoted in the Data Base Table (section 05.03) 
represent the lowest values found in the literature. 
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Unless otherwise indicated, the melting and boiling points which are given 
are values at 760 mm Hg. 

Solubilities in water are expressed as follows: insoluble (insol.), slightly 
soluble (si. sol.), soluble (sol.) and very soluble (y. sol.). 

Abbreviations : 

P. St. : physical state 

S: solid L: liquid G: gas 

V.P: vapor pressure 

M.P.: melting point B.P : boiling point 

decomp: decomposes 

subl : sublimes 

atms : atmosphere 

P _: para m-: meta 0-: ortho 

II Health Effects : 

The Toxic Hazard Rating (THR) is given to indicate the relative toxicity of 
different substances, and is defined elsewhere in the handbook. The THR code 
is used by Sax (Reference 8 of section 05.05) to describe toxicity by various 
routes of exposure including inhalation, ingestion, skin absorption, irritation. 
However, only the inhalation and irritation toxicities are given. 

In order to be more accessible to the general reader, the discussion on health 
effects avoids detailed medical terminology and is deliberately descriptive rather 
than precise. Furthermore the emphasis is on health effects arising from exposure 
to the substances in the atmospheric environment. 



• 
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Substances are referred to as human carcinogens only if they are officially 
recognized as such by the United States (OSHA, ACGIH), West Germany, and Sweden. 
All other references to carcinogenicity refer to experimental results in animal 
toxicity studies (by any or all routes of exposures). 

• 
III Occupational and Environmental Air S tandards: 

The Ontario Occupational Health Guidelines are identical (with only a few 
exceptions) to the U.S. Threshold Limit Values (TLV), drawn up by the American 
Conference of Governmental and Industrial Hygienists and adopted as interim 
standards by the U.S. Occupational Safety Health Administration. 

Tnreshold Limit Values (TLV) refer to airborne, time-weighted average concentra- 
tions for a 8 or 10 hour work day and 40 hour work week. They represent conditions 
under which it is believed that nearly all workers may be repeatedly exposed 
daily without adverse effects. 

The "Skin" notation does not mean that the only effects of a specific substance 
are on the skin. The notation refers to the fact that, in addition to effects 
produced by inhalation, there is the possibility that contact with the skin 
(including mucous membranes and eyes) either by airborne or direct contact, 
will lead to additional exposure. Furthermore, with this additional exposure, 
the total exposure may greatly exceed the TLV which is only designed for airborne 
concentrations . 

Substances with a "Ceiling" designation on the TLV are invariably "fast-acting". 
The Ceiling value represents a boundary beyond which the concentrations should 
not be allowed to exceed. By contrast, time weighted averages permit brief 
excursions above the limit. 
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The Swedish TLV's are time weighted averages (like the U.S. values). The 
West German TLV's are maximum permissable concentrations, although brief 
excursions over the limit are permitted. 

Where possible, the basis on which the U.S. TLV is established is given. In 
most cases, protection against impairment of human health is the primary 
consideration. 

The U.S. Occupational Standards refer to the standards promulgated under the 
U.S. Occupational Safety and Health Act of 1970. The standards may be expressed 
in terms of time-weighted averages, ceiling values, and peak values. The U.S. 
Occupational Standard is given only if it is different from the U.S. TLV. 




